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EXECUTIVE SUMMARY

The Delaware Valley Works is located along the Pennsylvania-Delaware border (Marcus Hook, Pennsylvania and
Claymont, Delaware). The Delaware Valley Works is comprised of a “North Plant” and a “South Plant”. The North Plant
on the north side of Philadelphia Pike (Route 13) is an active chemical manufacturing facility owned and operated by
Honeywell International Inc. (Honeywell). The South Plant on the south side of Philadelphia Pike (Route 13) is a former
chemical manufacturing facility currently owned and operated by Chemtrade Solutions LLC (Chemtrade). The
Delaware Valley Works is the subject of an Initial Administrative Order (IAO) Docket No. RCRA-3-089CA, issued
pursuant to the Resource Conservation and Recovery Act (RCRA) by the United States Environmental Protection
Agency (USEPA) to General Chemical LLC, which previously owned and operated the South Plant. The effective date
of the IAO is October 11, 2000. General Chemical was acquired by Chemtrade in 2014. Throughout the balance of this
document, “Chemtrade” and “General Chemical” are used interchangeably. The properties that make up the Delaware
Valley Works are distinguished by three USEPA ID numbers: 1) PAD981739758, the number for the North Plant;
2) PAD990823742, the number for the South Plant and a portion of the North Plant from 1986 to 2004; and
3) DED154576698, the number for the South Plant beginning in 2004. This report is specific to the South Plant,
identified by USEPA ID No. DED154576698. In particular, this report addresses corrective measures for soils for the
onshore portion of Parcel ID – 0607300002. The parcel is comprised of 27.48 acres, consisting of approximately
22 acres of land and approximately 5 riparian acres. The presumptive remedy described in this report is for the 22-acre
onshore portion of the parcel.

Chemtrade and Honeywell have worked collaboratively to address environmental conditions associated with both the
North Plant and the South Plant. Woodard & Curran, formerly Cummings/Riter Consultants, Inc. (Cummings/Riter),
was retained by Chemtrade to provide assistance in addressing certain obligations under the IAO, which include
technical activities under the RCRA Corrective Action Program. A number of investigations and environmental
remediation activities (Interim Measures) have been undertaken at the Delaware Valley Works, and some of those
activities are ongoing. Chemical manufacturing activities at the South Plant were discontinued in 2004, and the
controlled demolition of buildings and structures at the South Plant is currently in progress and is expected to be
completed by the beginning of the first quarter of 2016.

In early 2014, a team of developers approached Chemtrade regarding possible acquisition and redevelopment of the
South Plant for a new industrial use as part of economic revitalization in the local area. The developers proposed
building a new rail yard in a portion of the South Plant. Based on the findings of the RCRA Facility Investigation (RFI)
completed under the IAO, this development approach has substantial environmental benefits. Chemtrade and the
redevelopment team met with USEPA Region III and the Delaware Department of Natural Resources and
Environmental Control (DNREC) on April 22, 2015 to discuss the possibility of integrating the site redevelopment with
environmental remediation efforts on an expedited basis under the RCRA IAO. USEPA and DNREC were supportive
of this approach, and provided a guidance document entitled “Resource Conservation and Recovery Act Facilities
Investigation Remedy Selection Track, A Toolbox for Corrective Action” dated March 19, 2015. The guidance document
focuses on tools within the RCRA Corrective Action Program advocated by USEPA to substantially shorten the time
required to select remedies. The guidance document has been prepared under USEPA’s RCRA First Initiative, and is
herein referred to as the March 2015 RCRA Toolbox document.

This report summarizes the RFI work and USEPA’s Environmental Indicators Determination (2011) completed for the
South Plant focusing in particular in the portion of the South Plant between the existing rail corridor and the Delaware
River (initial redevelopment parcel). The USEPA Environmental Indicators Determination for the South Plant found that
there are no current unacceptable exposures to constituents associated with the South Plant, with the possible
exception of shoreline sediments in the Delaware River. USEPA based its findings on a series of investigations
conducted by Chemtrade and Honeywell as part of the RFI for the South Plant. The assessment and remediation of
these shoreline sediments is well underway through a series of Interim Measures that either have been completed or
are currently in progress. This report also summarizes the corrective action objectives for the South Plant defined as
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the onshore portions of Tax Parcel ID 0607300002, and the anticipated attainment of those objectives for the southern
portion of the South Plant by the planned integration of facility industrial redevelopment for soils with corrective actions
(capping with protective institutional controls established and recorded pursuant to the State of Delaware’s Uniform
Environmental Covenants Act). Based on the planned nature of the redevelopment, this approach, in effect, constitutes
a Presumptive Remedy as described in the March 2015 RCRA Toolbox document. The anticipated outcome is that
USEPA will issue a Statement of Basis for soils in March 2016 for soils in the portions of the South Plant (onshore
portions of Tax Parcel ID 0607300002) with capping in conjunction with the industrial redevelopment process as the
Presumptive Remedy. An additional subsequent Statement of Basis for groundwater is anticipated after performance
of a further investigation of fate and transport for groundwater.
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1. INTRODUCTION

The Delaware Valley Works is located along the Pennsylvania-Delaware border (Marcus Hook, Pennsylvania and
Claymont, Delaware, as shown on Figure 1). The Delaware Valley Works is comprised of a “North Plant” and a “South
Plant”. The North Plant on the north side of Philadelphia Pike (Route 13) is an active chemical manufacturing facility
owned and operated by Honeywell International Inc. (Honeywell). The South Plant on the south side of Philadelphia
Pike (Route 13) is a former chemical manufacturing facility currently owned and operated by Chemtrade Solutions LLC
(Chemtrade). The Delaware Valley Works is the subject of an Initial Administrative Order (IAO) Docket No. RCRA-3-
089CA, issued pursuant to the Resource Conservation and Recovery Act (RCRA) by the United States Environmental
Protection Agency (USEPA) to General Chemical LLC, which previously owned and operated the South Plant. The
effective date of the IAO is October 11, 2000. General Chemical was acquired by Chemtrade in 2014. Throughout the
balance of this document, “Chemtrade” and “General Chemical” are used interchangeably. The properties that make
up the Delaware Valley Works are distinguished by three USEPA ID numbers: 1) PAD981739758, the number for the
North Plant; 2) PAD990823742, the number for the South Plant and a portion of the North Plant from 1986 to 2004;
and 3) DED154576698, the number for the South Plant beginning in 2004. This report is specific to the South Plant,
identified by USEPA ID No. DED154576698. In particular, this report addresses corrective measures for soils for the
onshore portion of Parcel ID – 0607300002. The parcel is comprised of 27.48 acres, consisting of approximately
22 acres of land and approximately 5 riparian acres. The presumptive remedy described in this report is for the 22-acre
onshore portion of the parcel.

Chemtrade and Honeywell have worked collaboratively to address environmental conditions associated with both the
North Plant and the South Plant. Woodard & Curran, formerly Cummings/Riter Consultants, Inc. (Cummings/Riter),
was retained by Chemtrade to provide assistance in addressing certain obligations under the IAO, which include
technical activities under the RCRA Corrective Action Program. A number of investigations and environmental
remediation activities (Interim Measures) have been undertaken at the Delaware Valley Works, and some of those
activities are ongoing. Chemical manufacturing activities at the South Plant were discontinued in 2004, and the
controlled demolition of buildings and structures at the South Plant is currently in progress and is expected to be
completed by the beginning of the first quarter of 2016.

In early 2014, a team of developers approached Chemtrade regarding possible acquisition and redevelopment of the
South Plant for a new industrial use as part of economic revitalization in the local area. The developers proposed
building a new rail yard in a portion of the South Plant. Based on the findings of the RCRA Facility Investigation (RFI)
completed under the IAO, this development approach has substantial environmental benefits. Chemtrade and the
redevelopment team met with USEPA Region III and the Delaware Department of Natural Resources and
Environmental Control (DNREC) on April 22, 2015 to discuss the possibility of integrating the site redevelopment with
environmental remediation efforts on an expedited basis under the RCRA IAO. USEPA and DNREC were supportive
of this approach, and provided a guidance document entitled “Resource Conservation and Recovery Act Facilities
Investigation Remedy Selection Track, A Toolbox for Corrective Action” dated March 19, 2015. The guidance document
focuses on tools within the RCRA Corrective Action Program advocated by USEPA to substantially shorten the time
required to select remedies. The guidance document has been prepared under USEPA’s RCRA First Initiative, and is
herein referred to as the March 2015 RCRA Toolbox document.

This report summarizes the RFI work and USEPA’s Environmental Indicators Determination (2011) completed for the
South Plant, focusing in particular on the portion of the South Plant between the existing rail corridor and the Delaware
River (referred to as the initial redevelopment parcel). The USEPA Environmental Indicators Determination for the
South Plant found that there are no current unacceptable exposures to constituents associated with the South Plant,
with the possible exception of shoreline sediments in the Delaware River. USEPA based its findings on a series of
investigations conducted by Chemtrade and Honeywell as part of the RFI for the South Plant. The assessment and
remediation of these shoreline sediments is well underway through a series of Interim Measures that either have been
completed or are currently in progress. This report also summarizes the corrective action objectives for the South Plant
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defined as the onshore portions of Tax Parcel ID 0607300002, and the anticipated attainment of those objectives for
soils at the southern portion of the South Plant (i.e., the initial redevelopment parcel) by the planned integration of
facility industrial redevelopment with corrective actions (capping with protective institutional controls established and
recorded pursuant to the State of Delaware’s Uniform Environmental Covenants Act). Based on the planned nature of
the redevelopment, this approach, in effect, constitutes a Presumptive Remedy as described in the March 2015 RCRA
Toolbox document. The anticipated outcome is that USEPA will issue a final Statement of Basis for soils in March 2016
for the portions of the South Plant (onshore portions of Tax Parcel ID 0607300002) with capping in conjunction with
the industrial redevelopment process as the Presumptive Remedy. An additional subsequent Statement of Basis for
groundwater is anticipated after performance of further investigation of fate and transport for groundwater.

1.1 SITE HISTORY

Chemical operations at the Delaware Valley Works began at the turn of the century. Land for the South Plant was
purchased in 1910. Two years later, construction began on the sulfuric acid plant that marked the first commercial use
of the contact or catalyst process. The plant began operations in 1913. The sulfuric acid and sulfur dioxide made in the
plant formed the basis for all products at the South Plant. During World War I, the South Plant produced needed
chemicals for the war effort. Increasing production prompted expansion into an idled chemical facility in 1940. This new
segment, the North Plant, began operations in 1945.

The entire South Plant is located in Delaware, and approximately two-thirds of the North Plant is located in
Pennsylvania and one-third in Delaware. The two plants were previously owned by Allied Chemical Corporation, which
became Allied-Signal Inc. (Allied-Signal), and is now known as Honeywell. Allied-Signal transferred portions of the two
plants, identified as Delaware Valley Works to General Chemical on May 21, 1986 (at that time, General Chemical’s
name was One Newco, Inc. which was changed to General Chemical Corporation in June 1986). General Chemical
was acquired by Chemtrade in 2014. Chemtrade thereby became the owner of the South Plant at that time.

1.2 PROJECT OBJECTIVES AND REPORT ORGANIZATION

The purpose of this report is to support publication of a Statement of Basis by USEPA that will establish capping with
institutional controls as an appropriate remedy under the RCRA Corrective Action Program for the initial redevelopment
parcel. The initial redevelopment parcel is slated for industrial redevelopment starting in 2016. This report documents
the following:

 The aggregated results of RFI work completed for the South Plant, which includes multiple phases of
investigation with substantial input from USEPA. All of the data presented in this report was previously
submitted to USEPA as described in Section 1.3.

 A summary of environmental conditions based on the RFI work, including a conceptual site model of soils and
groundwater.

 The specific area of the South Plant proposed for capping as a Presumptive Remedy to address those
conditions.

 The environmental protectiveness of the Presumptive Remedy.

Summaries of the South Plant RFI soil assessment activities and results are presented in Section 2. Section 3
summarizes the South Plant RFI groundwater assessment field activities and results. Section 4 presents a summary
of environmental conditions and the conceptual site model for soils and groundwater. Section 5 documents the
redevelopment area proposed for capping. Section 6 summarizes the environmental protectiveness of the presumptive
remedy, including the institutional controls needed that will be established to assure and maintain protectiveness going
forward.
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1.3 RFI INVESTIGATION STATUS

As the initial technical requirement under the IAO, General Chemical submitted an RFI Work Plan for the Delaware
Valley Works Facility to USEPA on December 10, 2000. On October 11, 2002, the RFI Work Plan was conditionally
approved by USEPA. Field activities associated with the implementation of the RFI Work Plan were completed in July
2003. The results from these activities were evaluated and presented to the USEPA and DNREC at a meeting on
November 7, 2003 at DNREC’s offices. The presentation of the results also included recommendations for Phase II
RFI activities, including those related to the shutdown of the South Plant. The results and proposed recommendations
for Phase II RFI activities were presented in a document entitled “Summary of Presentation Items, General Chemical
Corporation, Delaware Valley Works Facility, Claymont, Delaware, November 11, 2003” (Data Summary Report).

General Chemical received comments from USEPA on the Data Summary Report on December 9, 2004. On
January 27, 2005, General Chemical and Honeywell met with USEPA and DNREC to discuss the comments. As agreed
to during the meeting, General Chemical provided written responses in a letter dated March 31, 2005 to USEPA’s
technical review comment letter.

In a letter from USEPA dated June 28, 2005 and received by General Chemical on July 8, 2005, USEPA and DNREC
provided an evaluation of the responses to comments in General Chemical’s March 31, 2005 letter. USEPA agreed
that the next step in the RFI process was the development of a draft Phase II RFI work plan to supplement the field
investigation work completed to date. In addition, it was agreed that the draft Phase II RFI work plan would collectively
address USEPA’s technical review comments developed for the Data Summary Report and those documented in the
enclosure to its June 28, 2005 letter.

In a letter dated April 11, 2006, USEPA and DNREC provided technical review comments on the draft RFI Phase II
Work Plan dated September 16, 2005. General Chemical provided responses to USEPA’s technical review comments
in a letter dated June 16, 2006. In a letter dated September 7, 2006, USEPA and DNREC provided a technical
evaluation of General Chemical’s response. Following subsequent discussions between the parties, a letter dated
September 14, 2006 from USEPA clarified its September 7, 2006 letter, and e-mail correspondences further addressed
analytical and ecological risk assessment requirements. The RFI Phase II Work Plan (hereafter referred to as the
Phase II Work Plan) was subsequently revised and submitted on October 27, 2006. Copies of the above-referenced
correspondence were provided in Appendices A and B of the final Phase II Work Plan.

The Phase II Work Plan presented the proposed Phase II field investigations, a discussion of data evaluation and
reporting activities, and a schedule for implementation related to additional soil and groundwater assessment activities
for the South Plant. These activities were consistent with the recommendations provided in the Data Summary Report
and subsequent comment/response correspondence with the USEPA.

In December 2006, Cummings/Riter and MACTEC Engineering & Consulting, Inc. (MACTEC), working on behalf of
Honeywell, implemented the Phase II Work Plan. Cummings/Riter conducted soil sampling activities while MACTEC
conducted the groundwater activities. All of the data was analyzed, and results were summarized within the RFI
Phase II Report which was a joint submittal to the USEPA on June 20, 2007. USEPA reviewed the RFI Phase II Report
and responded with comments to Cummings/Riter and MACTEC in a letter dated August 12, 2008. Cummings/Riter
and MACTEC responded to the comments with a letter response to the USEPA dated November 3, 2008.

On September 19, 2008, USEPA collected limited Delaware River sediment samples within the tidal mudflats, adjacent
to the General Chemical property (South Plant) and the Honeywell Delaware Valley Works Solid Waste Management
Unit (SWMU) 9 (Figure 2). The sampling data indicated the presence of pesticides (primarily
dichlorodiphenyltrichloroethane [DDT] and its isomers) and several metals (primarily arsenic and lead).

Based on subsequent discussions between the parties during the USEPA’s site visit on February 25, 2009 and further
consideration of meeting sampling objectives, General Chemical and Honeywell recommended to USEPA a one-time
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re-sampling of the sediment (0- to 6-inch depth interval [bioactive zone only]) in the vicinity of the previously USEPA-
sampled sediment locations. In an e-mail dated March 12, 2009, Mr. Russell Fish, of the USEPA, indicated that USEPA
was amenable to this approach and subsequently approved the scope of work document entitled “Proposed Scope of
Work, Sediment Re-Sampling, Honeywell International Inc., General Chemical Corporation, Claymont, Delaware, April
2009” in an e-mail dated May 5, 2009.

Some additional sediment sampling was implemented on June 11, 2009. Validated analytical results were provided to
Mr. Fish in a letter from Mr. Richard Karr of MACTEC dated August 5, 2009.

After consultation with USEPA and DNREC, Cummings/Riter and MACTEC undertook additional sampling of shoreline
sediment, the stormwater sluiceway, groundwater, and surface soils in July 2010. During that event, a total of 21 soil
samples were collected from within SWMU 9 and along the lower sluiceway and southern boundary to the river. Also
seven groundwater samples were collected from monitoring wells again in SWMU 9 area and towards the southern
boundary by the river. In addition to the soil and groundwater samples collected, 29 sediment samples were collected
from the confluence box down the sluiceway into the area between the dock and cove area. The results from this
sampling event were submitted jointly by Cummings/Riter and MACTEC to USEPA on September 27, 2010 as a letter
report and on September 30, 2010 as a CD containing the report (Appendix A). This investigation disclosed the
presence of DDT, lead, and arsenic in the confluence box, sluiceway, and shoreline river sediment.

Considering the investigation results compiled through 2010, USEPA prepared and published an Environmental
Indicators Determination for the Delaware Valley Works (USEPA ID No. DED154576698). That report evaluated the
potential environmental exposure pathways at the facility based on then current (2011) conditions. The Environmental
Indicators Determination concluded that potential human exposure (food chain uptake) to site related constituents in
near-shore Delaware River sediment was the only unacceptable potential exposure pathway based on the current site
use. The principal site-related source of impacts to river sediment was shown to be historical particulate migration
through the site storm water systems, which collect runoff from both the North Plant and South Plant, and convey the
flows to the Delaware River through a sluiceway. In response to this condition, the focus of RCRA Corrective Action
Program efforts at the facility has since been to implement Interim Measures to mitigate this migration pathway and
potential exposures to shoreline river sediment. The following activities have been undertaken (or are underway) to
address potential exposures to site-related constituents in near-shore river sediment:

1. The removal (Interim Measure) of source material from within the storm sewers of both the North Plant and
the South Plant, completed in 2012.

2. A site-specific risk assessment for river shoreline sediments, completed in 2012.
3. Sediment removal and capping of potential source materials (Interim Measure) for the upper portion of the

sluiceway, completed in 2013.
4. Investigation of river shoreline sediments, with an effort to delineate to criteria established in the 2012 Risk

Assessment (ongoing).
5. Capping of shoreline river sediment and the lower portion of the sluiceway (Interim Measure) to be

undertaken based on the results of the ongoing river sediment characterization.

Chemtrade and Honeywell submitted a plan to complete the sampling of shoreline sediment to USEPA and DNREC
on July 1, 2015, and have received approval to proceed with both this sampling and subsequent design/permitting of
the shoreline capping remedy. The shoreline sampling was conducted in August 2015 and was reported to USEPA
and DNREC in November 2015.

Based on a request by the USEPA, Woodard & Curran created a work plan and submitted it to USEPA and DNREC
for approval to advance 20 additional soil borings in the initial redevelopment area to further assess arsenic in soils.
Upon approval from USEPA and DNREC, the field work was conducted in December 2015.
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2. RFI SOIL ASSESSMENTS

The RFI investigations (described in Section 1.3) focused on specific SWMUs addressed during the initial phase of the
RFI and additional SWMUs and Areas of Concern (AOCs) identified following the shutdown of the South Plant
(Figures 2 and 3). These investigations were undertaken by multiple organizations (Earth Science Consultants,
MACTEC, Cummings/Riter, and Amec) from 2002 through present working on behalf of both Chemtrade and
Honeywell. In general, soils investigations were undertaken by firms working on behalf of Chemtrade (Earth Science
Consultants and Cummings/Riter), and groundwater investigations were undertaken by MACTEC, Amec
Environment & Infrastructure, Inc., and Amec Foster Wheeler Environment & Infrastructure, Inc. (Amec Foster
Wheeler). Assessment and remediation of the storm water migration pathway, and near-shore river sediment, are being
addressed collaboratively by Chemtrade and Honeywell.

Based on discussions with USEPA conducted during report preparation, the assessment of soil conditions described
in this report focuses on the portion of the South Plant slated for initial redevelopment (i.e., the initial redevelopment
parcel). RFI data from Phase I investigation activities, Phase II investigation activities, and a supplementary 2010
investigation designed to address possible data gaps have been combined onto the figures of this report as practical
for soils and groundwater.

Each of the RFI submittals (Section 1.3) assessed environmental data using screening levels approved for use as the
work was undertaken. This report compiles all of the initial redevelopment parcel soil data from the RFI Report in
aggregate in order to present a comprehensive picture of environmental conditions in soils at the initial redevelopment
parcel. The units (i.e., micrograms per kilogram [µg/kg] or milligrams per kilogram [mg/kg]) used in the original
submittals of these data have been retained and are also used in this report.

The 1986 RFA (RCRA Facility Assessment) documented the presence of 31 SWMUs at the South Plant. The RFI
Phase I activities assessed 15 SWMUs (SWMUs 1, 2, 3, 4, 5, 6, 7, 8, 10, 11, 12, 26, 28, 31, and 32), and 4 AOCs
(AOCs 1, 2, 3, and 4). The RFI Phase II activities assessed four SWMUs (SWMUs 33, 34, 35, and 36) along with
12 AOCs (AOCs 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, and 16) in addition to re-evaluating SWMUs 1, 3, and 5. The most
comprehensive evaluation of the South Plant SWMUs and AOCs was conducted during Phase II. The locations of
these SWMUs and AOCs are shown on Figure 3.

The list below documents the SWMUs and AOCs that are located in the southern portion of the South Plant (Tax
Parcel ID 0607300002) that will be addressed by the presumptive redevelopment capping remedy (Figure 2).

 SWMU 1 - Former North Phosphoric Acid Pond

 SWMU 2 - South Phosphoric Acid Pond

 SWMU 5 - Former Spar Building Storage Area

 SWMU 6 - South Treatment Plant, Drum Storage

 SWMU 7 - Effluent Clarifier

 SWMU 8 - Effluent Clarifier

 SWMU 10 - South Waste Treatment Storage Pad

 SWMU 26 - South Waste Treatment Plant

 SWMU 35 - Former Hazardous Waste Storage Pad

 SWMU 36 - Former Debris Staging Area/Alum Plant Area
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 AOC 2 - Acid Spill Area

 AOC 4 - Conrail Fuel Spill Area

 AOC 14 - Former Sulfuric Acid Storage Tank Area Sump

A summary of the RFI soil assessment activities on the initial redevelopment parcel is presented in Sections 2.1 and
2.2. A summary of conclusions and recommendations regarding the RFI soil results from the initial redevelopment
parcel is presented in Section 2.3.

2.1 SOIL INVESTIGATION FIELD ACTIVITIES

Field methodologies and laboratory analyses were implemented in accordance with the approved Data Collection
Quality Assurance Project Plan prepared as part of the original RFI Work Plan submittal. Tables 1 and 2 as presented
in the RFI Phase II Report provide a summary of the RFI Phase II scope of work. These tables include the number of
samples collected at each SWMU/AOC, sample depths, sample identifications, analytical program, and any deviations
from the proposed plan. Soil sampling procedures, quality assurance/quality control (QA/QC) sampling,
decontamination, and surveying of sample locations, along with the list of other procedures listed below, followed the
standards approved by the USEPA, and are documented in the relevant work plans and in the reports.

2.2 SUMMARY OF SOIL ASSESSMENT RESULTS

Data collected during the RFI were evaluated to ensure that they met the scope of work objectives and provide
adequate information to evaluate existing and potential future human health risks and impacts to groundwater quality.

Soil samples were analyzed for one or more of the following parameters (depending on the specific SWMU/AOC):
volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs), polycyclic aromatic hydrocarbons
(PAHs), Appendix IX metals or select metals, polychlorinated biphenyls (PCBs), and pH. In addition, soil samples
collected from SWMU 5 were analyzed for nine additional organic compounds including seven VOCs (1,4-dioxane,
2-methyl-1-propanol, acetonitrile, acrolein, dichlorofluoromethane, methacrylonitrile, and propionitrile) and two SVOCs
(kepone and 4-nitroquinoline-1-oxide). The sample results for these analytes in soil samples collected during the RFI
Phase I were rejected following data validation. During Phase II activities, those sample locations were resampled for
the same set of nine organic compounds, and none of the analytes were detected. Given the supplemental sampling
results, no additional constituents of concern (COCs) for SWMU 5 were identified.

In accordance with the Phase II Work Plan, soil analytical data were compared with screening criteria including USEPA
Region III industrial risk-based concentrations (RBCs) as well as USEPA Region III’s soil-to-groundwater pathway 10-6

risk-based soil screening levels (SSLs), Dilution Attenuation Factor = 20. As requested by USEPA, the tables
summarizing the soil analytical results also include USEPA Region III residential RBCs for comparison purposes. Data
validation was completed on 100 percent of the samples, and appropriate data qualifiers are presented in the data
tables. Laboratory analysis reports for soil samples, data validation summaries, and QA/QC sample results are
presented in Table 2-3 of the RFI Phase II Report.

The following subsections present a background description for each of the SWMUs/AOCs, a summary of the scope
of work, and a summary of the analytical results. Tables 2-1 and 2-3 of the RFI Phase II Report provide summaries of
the characterization program including the number of samples collected at each SWMU/AOC, sample depths, sample
identifications, analytical program, and any deviations from the proposed plan. SWMU/AOC locations and soil sampling
locations are shown on Figure 3.

The figures depict results that exceeded screening levels agreed to by USEPA. These screening levels indicate
detections of significance to the RFI process, but do not in themselves indicate that unacceptable risks are present.
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SWMU 1 - Former North Phosphoric Acid Pond

SWMU 1 is located in the southeastern portion of the South Plant within the initial redevelopment parcel (Figure 2). A
detailed description of the unit was provided in the May 2002 RFI Work Plan. The basin was in use from about 1960 to
1984 and used initially to store phosphoric acid, and then as a settling basin for waste water collection/storage of acid-
based processes within the National Pollutant Discharge Elimination System (NPDES) effluent system. The inside
dimensions of the unit were approximately 50 feet by 60 feet, and the embankments of the unit were approximately
6 feet high. The unit was reportedly constructed with a liner system consisting of compacted clay soil overlain by several
layers of asphalt and burlap. The pond was reportedly closed by backfilling with onsite fill and is currently covered with
gravel.

Two surface soil samples (below the gravel layer) were collected at this SWMU during RFI Phase I activities. To
evaluate subsurface soil conditions for this SWMU, continuous soil samples were collected from the ground surface to
the water table during RFI Phase II activities including the collection of four soil samples at two locations (Figure 3). At
each sample location, a soil sample from the clay liner and a soil sample from below the liner were to be collected.
However, the liner was only encountered at one location (SWMU 1-2). Groundwater was encountered prior to
encountering the clay liner at the second location; therefore, the soil samples were collected within the approximate
3- to 6-foot depth intervals of approximately 3 to 6 feet below ground surface (bgs). The soil samples were analyzed
for Appendix IX metals and pH.

In the four subsurface soil samples collected at SWMU 1, concentrations were above screening criteria for the following
parameters: antimony, arsenic, chromium, lead, and thallium. The following list summarizes these exceedances:

 The concentrations reported for antimony in two of the samples (14.1 mg/kg and 15.0 mg/kg) slightly exceeded
the corresponding SSL (13 mg/kg).

 The concentrations reported for arsenic in all four samples (ranging from 76.1 to 158 mg/kg) exceeded the
corresponding industrial RBC (1.9 mg/kg) and SSL (0.026 mg/kg).

 Two of the samples detected chromium at concentrations (44.4 mg/kg and 50.0 mg/kg) slightly above the
corresponding SSL (42 mg/kg).

 An exceedance for lead was detected in one sample at a concentration of 1,060 mg/kg above the
corresponding industrial RBC (800 mg/kg).

 The concentration reported for thallium in one of the samples (4.19 mg/kg) slightly exceeded the
corresponding SSL (3.6 mg/kg).

Table 2-4 presented in the RFI Phase II Report summarizes the results of the soil samples collected in SWMU 1 during
the Phase I and Phase II RFI activities. Figures 4 and 5 illustrate the distribution of arsenic and lead, respectively,
across the initial redevelopment parcel, including SWMU 1. Exceedances of screening levels for antimony, chromium,
and thallium across the initial redevelopment parcel are summarized on Figure 7, including SWMU 1.

SWMU 2 - South Phosphoric Acid Pond

This SWMU was inspected during Phase I of the RFI, and no exposed soil was evident, as concrete and asphalt
covered the entire area of the unit. There was no evidence or documentation of a release at SWMU 2. Therefore,
sampling was not undertaken.

SWMU 5 - Former Spar Building Storage Area

The former Spar Building Storage Area is located at the south central portion of the South Plant within the initial
redevelopment parcel (Figure 2). The area was used to store miscellaneous plant wastes, construction materials, and
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non-hazardous off-grade products primarily in drums. During its use, the storage area had an asphalt base. After it
became inactive, fill material and gravel were placed over the entire area.

2.2.3.1 Phase I RFI Soil Sampling

Phase I RFI activities focused initially on determining the integrity of the asphalt paving by using a backhoe to displace
the overlying debris. The asphalt paving was identified at approximately 1.0 to 1.5 feet bgs and in a deteriorated
condition. Therefore, four soil samples were collected for laboratory analysis at four different locations immediately
beneath the asphalt pavement (Figure 3). Because of the depth of the overlying debris, RFI Phase I samples were
actually collected from a depth of approximately 1.5 to 2.0 feet bgs at each location.

Samples were analyzed for VOCs, SVOCs, Appendix IX metals, mercury, and pH. RFI Phase I soil sample results are
summarized in Table 2-6 presented in the RFI Phase II Report. The constituents of potential concern identified in the
samples included arsenic, mercury, lead, and PAHs. In addition, laboratory results for nine organic compounds in soil
samples collected during the RFI Phase I were rejected following data validation. These organic compounds included
seven VOCs (1,4-dioxane, 2-methyl-1-propanol, acetonitrile, acrolein, dichlorofluoromethane, methacrylonitrile, and
propionitrile) and two SVOCs (kepone and 4-nitroquinoline-1-oxide).

2.2.3.2 Phase II RFI Soil Sampling

Phase II RFI activities at this SWMU included the collection of 43 additional soil samples from 16 locations to determine
the source and extent of the constituents of potential concern and to evaluate potential impacts from surface water
runoff in the area. The soil sampling program at SWMU 5 included the following:

 Collection of four surface soil samples (0- to 6-inch depth interval) at the RFI Phase I sampling locations
(SWMU 5-1 through SWMU 5-4). The results of these surface soil samples provided data for evaluating the
potential soil-to-industrial-worker exposure pathway, and were analyzed for arsenic, lead, mercury, PAHs,
and the nine additional organic compounds.

 Collection of four deeper soil samples (1.5 to 2.0 feet bgs) from the same approximate location and depth
intervals as the RFI Phase I sampling locations (SWMU 5-1 through SWMU 5-4). These samples were
analyzed for the nine organic compounds for which sampling results obtained during Phase I RFI activities at
SWMU 5 were rejected during the data validation process for the Phase I RFI activities as described in
Section 2.2.3.1.

 Collection of additional soil samples representing the 4- to 6-foot depth interval at the RFI Phase I sample
locations. Samples from this interval were collected at Sample Locations SWMU 5-3 and SWMU 5-4. These
samples were analyzed for arsenic, lead, mercury, and PAHs. Samples from this depth interval could not be
collected at the SWMU 5-1 and SWMU 5-2 locations because Geoprobe® refusal was encountered prior to
reaching the target depth.

 Collection of 12 additional surface soil samples to define the lateral extent of constituents of potential concern
in the vicinity of SWMU 5 (identified as SWMU 5-5 through SWMU 5-16). The 12 sampling locations were
spatially distributed around the general perimeter of the SWMU, as well as within the area between the railroad
spur and SWMU 9. These samples were analyzed for arsenic, lead, mercury, and PAHs.

 Collection of two subsurface soil samples at each of the 12 additional surface soil sampling locations
representing the 2- to 4- and 4- to 6-foot depth intervals. Chemical analyses of these subsurface soil sample
locations were completed where overlying soil sample results for arsenic, lead, mercury, and/or individual
PAHs were detected above SSLs or industrial RBCs. The chemical analyses for these samples were
performed only for the specific constituents detected above an associated standard. Several PAHs exceeded
their respective standards, but deeper samples were not analyzed since the sample exceeded laboratory
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holding times for this analysis. However, as discussed in the sample result section (Section 2.2.3.3) for this
SWMU and Section 2.3, not analyzing these additional samples did not affect the conclusions regarding
characterization. Also, at Borings SWMU 5-7 and SWMU 5-15, samples were not collected from both depth
intervals. Refusal was encountered at 4 feet bgs in Boring SWMU 5-7 and at 2 feet bgs in Boring SWMU 5-15.

 None of the nine additional organic constituents were detected in the shallow soil samples at concentrations
above applicable screening criteria.

Table 2-2, presented in the RFI Phase II Report, summarizes the samples collected at SWMU 5, their depth, sample
identification, and parameters analyzed. Additionally, RFI Phase II soil sampling locations for SWMU 5 are shown on
Figure 3.

2.2.3.3 SWMU 5 Sample Results

At total of 43 samples were collected from the SWMU 5 area. For soil samples collected at this SWMU, concentrations
were above screening criteria for the following parameters: arsenic, lead, naphthalene, benzo(a)anthracene,
benzo(b)fluoranthene, benzo(a)pyrene, dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene. The following list
summarizes these exceedances:

 Arsenic was detected in each of the 39 samples analyzed for this parameter at concentrations ranging from
6.79 to 957 mg/kg which each exceed the corresponding industrial RBC (1.9 mg/kg) and SSL (0.026 mg/kg).

 Lead was detected at levels exceeding screening criteria in 21 of the 39 samples analyzed for this parameter.
Lead was detected in these soil samples at concentrations ranging from 834 to 14,100 mg/kg which are above
the corresponding industrial RBC (800 mg/kg).

 Naphthalene was detected at levels exceeding screening criteria in 2 of the 17 samples analyzed for this
parameter. Naphthalene was detected in these two soil samples at concentrations of 580 µg/kg and
620 µg/kg, respectively, which are above the corresponding SSL of 150 µg/kg.

 Benzo(a)anthracene was detected at levels exceeding screening criteria in 14 of the 19 samples analyzed for
this compound. Benzo(a)anthracene was detected in these soil samples at concentrations ranging from 560
to 10,000 µg/kg which are above the corresponding SSL (480 µg/kg) and/or industrial RBC (3,900 µg/kg).

 Benzo(b)fluoranthene was detected at levels exceeding screening criteria in 7 of the 22 samples analyzed for
this compound. Benzo(b)fluoranthene was detected in these soil samples at concentrations ranging from
2,400 to 11,000 µg/kg which are above one or both of the corresponding SSL (1,500 µg/kg) and industrial
RBC (3,900 µg/kg).

 Benzo(a)pyrene was detected at levels exceeding screening criteria in 29 of the 35 samples analyzed for this
compound. Benzo(a)pyrene was detected in these soil samples at concentrations ranging from 130 to
8,300 µg/kg which are above the corresponding SSL (120 µg/kg) and/or industrial RBC (390 µg/kg).

 Dibenz(a,h)anthracene was detected at levels exceeding screening criteria in 4 of the 22 samples analyzed
for this compound. Dibenz(a,h)anthracene was detected in these soil samples at concentrations ranging from
530 to 1,200 µg/kg which are above the corresponding SSL (460 µg/kg) and industrial RBC (390 µg/kg).

 Indeno(1,2,3-cd)pyrene was detected at levels exceeding screening criteria in 1 of the 19 samples analyzed
for this compound. Indeno(1,2,3-cd)pyrene was detected in this soil sample at a concentration of 6,500 µg/kg
which exceeds the corresponding SSL (4,200 µg/kg) and industrial RBC (3,900 µg/kg).

Table 2-7, presented in the RFI Phase II Report, presents summaries of the soil sample analytical results for the
samples collected in SWMU 5 during the RFI Phase II activities. Figures 4, 5, and 6 illustrate the distribution of arsenic,
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lead, and benzo(a)pyrene, respectively, throughout the initial redevelopment parcel, including the SWMU 5 area.
Exceedances of screening criteria for other parameters in the SWMU 5 area are shown on Figure 7.

SWMU 6 - South Treatment Plant, Drum Storage

This SWMU was inspected during Phase I of the RFI. There was no indication of a release, and no exposed soil was
evident, as concrete covered the entire area of the unit. Therefore, sampling was not undertaken.

SWMU 7 - Effluent Clarifier

This SWMU was inspected during Phase I of the RFI, and no exposed soil was evident, as concrete and asphalt
covered the entire area of the unit. There was no indication of a release. Therefore, sampling was not undertaken.

SWMU 8 - Effluent Clarifier

This SWMU was inspected during Phase I of the RFI. During this investigation, the clarifier tank was observed to have
a concrete foundation, and has asphalt covering the area surrounding the tank. With no exposure pathway present in
SWMU 8 and no documented releases, no samples were collected.

SWMU 10 - South Waste Treatment Storage Pad

This SWMU was inspected during Phase I of the RFI. There was no indication of a release, and no exposed soil was
evident, as concrete covered the entire area of the unit. Therefore, sampling was not undertaken.

SWMU 26 - South Waste Treatment Plant

This SWMU was inspected during Phase I of the RFI. No indication of a release, and no exposed soil was evident, as
concrete and asphalt covered the entire area of the unit. Therefore, sampling was not undertaken.

SWMU 35 - Former Hazardous Waste Storage Pad

SWMU 35 is located in the southeastern portion of the South Plant within the initial redevelopment parcel (Figure 2).
The former Hazardous Waste Storage Pad was constructed in the mid-1980s and covers an area approximately 30 feet
by 50 feet. The pad was paved at the time of its initial construction and repaved in the 1990s. Wastes stored on the
pad primarily consisted of waste oils and miscellaneous chemicals. Wastes were primarily contained within 55-gallon
drums. There have been no documented releases associated with this SWMU.

RFI Phase II activities included the collection of four surface samples (0- to 6-inch depth interval); one centrally located
along each side of the pad (total of four samples). Samples were collected using a hand auger. Each sample was
analyzed for VOCs, SVOCs, Appendix IX metals, and PCBs. Sample locations are shown on Figure 3.

Concentrations were above screening criteria were detected for the following parameters: arsenic, chromium,
benzo(a)anthracene, benzo(b)fluoranthene, benzo(a)pyrene, dibenz(a,h)anthracene, and PCB-1254. The following list
summarizes these exceedances:

 Arsenic was detected in all four samples from this SWMU at concentrations ranging from 9.69 to 46.2 mg/kg
which exceed the corresponding industrial RBC (1.9 mg/kg) and SSL (0.026 mg/kg).

 Chromium was detected in each of the four samples collected from this SWMU at concentrations ranging from
63.8 to 85.4 mg/kg which exceed the corresponding SSL (42 mg/kg).
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 Benzo(a)anthracene was detected in all four samples collected from this SWMU at concentrations ranging
from 500 to 4,700 µg/kg which are above the corresponding SSL (480 µg/kg) and/or industrial RBC
(3,900 µg/kg).

 Benzo(b)fluoranthene was detected in three of the four samples collected from this SWMU at concentrations
ranging from 1,900 to 6,000 µg/kg which are above the corresponding SSL (1,500 µg/kg) and/or industrial
RBC (3,900 µg/kg).

 Benzo(a)pyrene was detected in all four samples collected from this SWMU at concentrations ranging from
520 to 4,800 µg/kg which are above corresponding SSL (120 µg/kg) and/or industrial RBC (390 µg/kg).

 Dibenz(a,h)anthracene was detected at levels above screening criteria in two of the four samples collected
from this SWMU. Dibenz(a,h)anthracene was detected at concentrations of 420 and 860 µg/kg in these two
samples which are above the corresponding industrial RBC (390 µg/kg) and/or SSL (460 µg/kg).

 PCB-1254 was detected at levels above screening criteria in two of the four samples collected from this
SWMU. PCB-1254 was detected at concentrations of 2,400 and 8,100 µg/kg in these two samples which are
above the corresponding SSL (1,100 µg/kg) and industrial RBC (1,400 µg/kg).

Table 2-9, presented in the RFI Phase II Report, summarizes the results of the soil samples collected during the
Phase II RFI activities. Figures 4 and 6 illustrate the distribution of arsenic and benzo(a)pyrene exceedances of
screening criteria at SWMU 35. Figure 7 shows the location of exceedances of screening criteria for the other
parameters at this SWMU.

SWMU 36 - Former Debris Staging Area/Alum Plant Area

The Debris Staging Area was formerly located adjacent to and south of the former Alum Plant (Figure 2). The Alum
Plant made both liquid and dry alum (aluminum sulfate) from bauxite and sulfuric acid, or hydrate and sulfuric acid.
Based on an inspection of this staging area prior to submitting the “Data Summary Report” in November 2003,
additional work was not proposed for this area as noted in that report. As part of plant decontamination activities, the
Alum Plant and associated structures were razed. As a result of these activities, several feet of fill material from the
demolition of the buildings currently exists across the footprint of the former structures. The footprint of this area is
approximately 200 feet by 350 feet, and the area is shown on Figure 2. Concrete pavement (i.e., floors, footers, and
pads) remain in place beneath the fill material. Based on the historical operations at the former Alum Plant, it is possible
that constituents within the fill material are at levels of potential interest.

Phase II RFI soil samples were collected to evaluate surface soil quality across this area. A total of eight surface soil
samples (0- to 6-inch depth interval) were collected across the area. Each sample was analyzed for Appendix IX metals
and pH. Sample locations are shown on Figure 3.

Arsenic and chromium were found at concentrations were above screening criteria in soils at SWMU 36. The following
list summarizes these exceedances:

 Arsenic was detected in all eight samples from SWMU 36 at concentrations ranging from 3.21 to 20.8 mg/kg
which exceed the corresponding industrial RBC (1.9 mg/kg) and SSL (0.026 mg/kg).

 Chromium was detected in four of the eight samples collected from SWMU 36 at levels above screening
criteria. Chromium was detected at concentrations ranging from 43.7 to 146 mg/kg in these four samples
which exceed the corresponding SSL (42 mg/kg).

Table 2-10, presented in the RFI Phase II Report, summarizes the results of the soil samples collected during the
Phase II RFI activities that exceeded screening criteria. Figure 4 shows the distribution of arsenic at SWMU 36, and
Figure 7 shows the distribution of chromium at SWMU 36.
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AOC 2 - Acid Spill Area

During the Phase I RFI, inspections were completed on the AOCs, including AOC 2, to determine if they were
structurally sound. AOC 2, which has concrete covering the area, had no exposure pathways for soil to industrial worker
contact. With no exposure pathway present in AOC 2, no samples were collected.

AOC 4 - Conrail Fuel Spill Area

Visual observation of the surface soils associated with AOC 4 indicated that an exposure pathway from soil to industrial
worker was present. Therefore, two soil samples were collected (0 to 6 inch) at AOC 4 and analyzed for Appendix IX
metals, VOCs, and SVOCs. None of these analytes were detected at concentrations exceeding screening criteria in
the two soil samples.

AOC 14 - Former Sulfuric Acid Storage Tank Area Sump

This AOC is located within the southwestern portion of the facility within the initial redevelopment parcel (Figure 2) and
consists of four aboveground storage tanks used to store sulfuric acid. The tanks are surrounded by concrete
containment, and adjacent areas are concrete or asphalt paved. A sump is present within the eastern portion of the
tank containment area. The sump is approximately 3 feet in depth.

As part of RFI Phase II activities, the sump was inspected. Prior to inspection, water and sediment that had accumulated
in the sump since decommissioning were removed using a vacuum truck. Following coring through the base of the
sump, a soil sample was collected from beneath the sump. The sample was analyzed for Appendix IX metals and pH.

Arsenic, antimony, and thallium were detected at this location at concentrations above screening criteria. Arsenic was
detected at a concentration of 946 mg/kg in the primary sample and at a concentration of 2,300 mg/kg in a duplicate
sample from this location, both of which exceed the corresponding industrial RBC (1.9 mg/kg) and SSL (0.026 mg/kg).
Antimony was detected in the duplicate sample from this location at a concentration of 23.8 mg/kg which slightly
exceeds the corresponding SSL (13 mg/kg). Thallium was detected in the duplicate sample from this location at a
concentration of 7.24 mg/kg which is slightly above the corresponding SSL (3.6 mg/kg).Table 2-14, presented in the
RFI Phase II Report, summarizes the results of the soil samples collected during the Phase II RFI. Figure 4 shows the
concentration of arsenic at this location relative to other areas in the initial redevelopment parcel. Exceedances of
screening criteria for antimony and thallium in the area of AOC 14 are shown on Figure 7.

2.3 SUMMARY OF PHASE I AND PHASE II RFI FINDINGS, SOUTH PLANT SOILS

Based on the data evaluation presented above, the primary constituents found in soils above applicable screening
criteria across the initial redevelopment parcel were limited to arsenic, lead, and one PAH [benzo(a)pyrene]. Several
other metals such as antimony (three samples), thallium (two samples), and chromium (10 samples) were also
detected. However, the concentrations of each of these metals were below their respective RBCs and were only slightly
higher than their respective SSL values.

Isolated detections were also found for several other organic compounds. In addition to benzo(a)pyrene, several other
PAHs were detected above screening criteria. These additional PAHs were all found in the SWMU 5 and SWMU 35
areas and likely represent impacts from historical fill materials placed in this area. Two sample locations contained low
levels of PCBs, only slightly higher than the corresponding RBC or SSL. In addition, two sample locations contained
low levels of dieldrin that only slightly exceed the corresponding SSL of 0.11 mg/kg.

Figure 4 illustrates the distribution of arsenic throughout the initial redevelopment parcel based on the Phase II RFI soil
sampling activities. It is apparent from this figure that no discernible pattern associated with past operations associated
with SWMUs for the site wide distribution of arsenic emerges. Although arsenic concentrations for each sample
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exceeded the RBC and SSL, most of the samples outside of the SWMU 1 and SWMU 5 areas contained arsenic at
concentrations of less than 50 mg/kg. Several detections of arsenic were found in the central portion of the initial
redevelopment parcel that ranged between 100 and 200 mg/kg. One sample collected at AOC 14 had a relatively high
concentration of arsenic. Within SWMU 1, arsenic concentrations ranged from approximately 75 to 200 mg/kg.

Arsenic was most pervasive in the SWMU 5 area ranging in concentration from 6.8 to 957 mg/kg. Of the 39 samples
analyzed, 15 samples contained arsenic at concentrations ranging from 6.87 to 100 mg/kg, 18 samples contained
arsenic at concentrations ranging from 100 to 500 mg/kg, and 6 samples contained arsenic at concentrations ranging
from 500 to 957 mg/kg. The lateral and vertical distribution of arsenic across the sampling area was highly variable and
did not indicate that its presence was from a single source.

Comparison of arsenic concentrations within each unit as well as between AOCs and SWMUs also shows a relatively
high variability in concentration and depth. Based on the historical operations of the facility, the likely source of the
arsenic found across the initial redevelopment parcel, including SWMU 5, dates from the early years of facility operation
and is either from the former storage and management of pyritic ores or the placement, storage and/or deposition of
pyritic ore cinders as historic fill in these areas. The pyritic ore cinders were generated during the burning of the ore as
part of the sulfuric acid manufacturing process and are expected to have higher arsenic concentrations than the raw
ore product. The overall distribution of arsenic is not surprising given the age of the facility relative to the management
of these materials and the likely spread of these materials from general handling practices, site filling and leveling,
construction, excavation and grading, and similar site activities.

Figure 5 illustrates the distribution of lead at concentrations above applicable screening criteria across the initial
redevelopment parcel. Most of the higher concentrations of lead found within the initial redevelopment parcel were
within the SWMU 5 area. It is believed that the source of the lead in this area is also associated with the historical
management of pyritic ore or pyritic ore cinders.

Figure 6 illustrates the distribution of benzo(a)pyrene in all areas sampled in the initial redevelopment parcel. Except
for six locations, the presence of this compound was limited to the SWMU 5 area. Benzo(a)pyrene and other PAHs are
common constituents in fill/soil materials at industrial facilities. Benzo(a)pyrene occurs ubiquitously in the environment
from the incomplete combustion of fossil fuels, which is primarily released to the air and subsequently deposited onto
the ground. It is also a constituent in coal tar which is used in asphalt paving, railroad ties, and roofing materials.
Asphalt paving materials were present in the fill materials encountered during sampling as would be expected based
on the history of the South Plant. There are no known uses of this specific compound in past operations at the South
Plant.

In summary, arsenic, lead, and benzo(a)pyrene were found to be the most prevalent constituents detected across the
initial redevelopment parcel. Based on the historical knowledge of the initial redevelopment parcel, it is anticipated that
the presence of arsenic and lead are primarily associated with the past use of pyritic ores in the manufacturing process
of sulfuric acid during early operational years or historical fill placement. Benzo(a)pyrene is a common constituent in
fill at industrial sites, and appears unrelated to past historical operations at the South Plant. The Phase II RFI Report
concluded that management of possible risks associated with these potential COCs in soil can be addressed in
conjunction with future site industrial use and specific redevelopment activities; therefore, no additional soil sampling
was recommended.

2.4 2010 RFI PATHWAYS INVESTIGATION (SOILS AND SEDIMENT)

Based upon review of the combined Phase I and Phase II RFIs, USEPA requested additional sampling and analysis
of soils and sediment from specific locations. The purpose of this effort was to further assess the surface water transport
pathway, which was believed to be a potentially important transport pathway for impacted particulates depositing in the
near-shore area sediment of the Delaware River immediately adjacent to the South Plant. Cummings/Riter and
MACTEC developed a work plan which was submitted and subsequently approved by the USEPA on May 27, 2010 to
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be the governing document for the work to complete the additional sampling. Twenty-one additional soil samples were
collected along the shoreline area of the South Plant and across the surface of SWMU 9, which is not part of the South
Plant, is not owned by Chemtrade, and is not included in this RFI Summary. The sample locations were selected biased
to local concentrated flow areas with potential to erode and transport soil particles. Of these 21 soil samples, five
samples were collected along the lower sluiceway and between the dock and lower sluiceway (Figure 3). All of these
samples were surface samples collected at depth intervals of zero to six inches. Additionally, 19 sediment samples
were obtained from the confluence box, the sluiceway, and from the nearshore river areas to directly address these
areas.

2.5 RESULTS OF 2010 PATHWAYS INVESTIGATION OF SOILS AND SEDIMENT

Of the 21 soil samples collected, four sample locations had no screening level exceedances; they were located in the
interior of SWMU 9. Arsenic was detected at concentrations exceeding screening levels in the remaining samples
(Figure 4).

The five soil samples located along the lower sluiceway and between the dock and lower sluiceway each contained
arsenic at concentrations exceeding applicable screening levels (Figure 4). Two sample locations (SP-20 and SP-21)
near AOC 14 contained arsenic at concentrations of 5,520 mg/kg and 102 mg/kg, both of which exceed the
corresponding industrial RBC (1.9 mg/kg) and SSL (0.026 mg/kg). Dieldrin was detected at concentrations slightly
above the carcinogenic industrial RSL in Samples SP-17 and SP-19 (Figure 7). Lead was the only other constituent
detected at concentrations exceeding applicable screening levels. Lead was detected in three samples (SP-18, SP-20,
and SP-21) (Figure 5) at concentrations of 3,590 mg/kg, 2,410 mg/kg, and 1,280 mg/kg, respectively. No carcinogenic
industrial RSL is listed for lead, but the concentrations of lead in the three samples exceeded the non-cancer industrial
RSL by an order of magnitude.

All sediment samples from the confluence box and sluiceway contained DDT isomers, lead, and arsenic at
concentrations exceeding sediment screening criteria.

The tables and figures from the 2010 investigation with these results are documented in the letter report submitted to
the USEPA on September 27, 2010 (Appendix A). Based on the results from this sampling event along with the previous
sampling events, no additional data were requested by USEPA for soils. However, the focus of the RCRA Corrective
Action Program for soils at the Delaware Valley Works shifted to assessing and remediating the shoreline river
sediment and the surface water pathways for particulate migration (storm sewers at both the North and South Plants
and the sluiceway conveying the flow from these systems through the South Plant to the Delaware River).

These efforts have been undertaken as RCRA Interim Measures, and are ongoing.

2.6 2015 ADDITIONAL SOIL INVESTIGATION

Based on a request by the USEPA, Woodard & Curran developed a work plan and submitted it to USEPA and DNREC
for approval to complete 20 additional borings in the initial redevelopment area to further investigate arsenic levels in
soils. Upon approval from USEPA and DNREC, the field work was conducted in December 2015. Each soil boring was
advanced by direct-push techniques to groundwater. Two to three soil samples were collected at each soil boring. A
total of 53 samples were collected from the 20 soil borings at different depths. The concentrations for arsenic ranged
from 3.6 to 29,000 mg/kg. The full report of this work is provided in Appendix B.
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3. RFI GROUNDWATER INVESTIGATIONS

3.1 GROUNDWATER INVESTIGATION FIELD ACTIVITIES

Groundwater is discussed in this document in order to address all potential migration pathways associated with soils,
including possible soil to groundwater cross-media migration. The following discussions are included to enable
consideration of that potential pathway. Due to the nature of groundwater flow, based on discussions with USEPA
during report preparation, this assessment addresses groundwater conditions beneath the entire South Plant, including
areas to the north of the initial redevelopment parcel.

The primary objective for RFI groundwater characterization was to evaluate water quality within the uppermost water-
bearing zone. The initial RFI phase employed a total of 32 monitoring wells (15 existing and 17 new) located in both
the North and South Plants to assess groundwater conditions. The results of the initial phase of RFI groundwater
characterization were documented in the Phase I RFI Report. Based upon review of these results, a subsequent
groundwater sampling effort was conducted specifically by MACTEC on behalf of Honeywell for the South Plant under
the Phase II RFI, as described in the RFI Phase II Work Plan.

This groundwater sampling was conducted to further assess groundwater quality, and to assess the extent of
groundwater impacts within the area of select existing monitoring wells in and near the South Plant as described in the
RFI Phase II Work Plan. In order to better consider stratigraphy, continuous soil samples were collected from one
representative boring from each Phase II groundwater sampling area and logged. An exception to this was AOC 11,
where continuous samples were not collected1. Boring logs, the laboratory analysis data report, and the full data
validation report are presented in the RFI Phase II Report.

Sampling Methodology

The Phase II RFI groundwater sampling was conducted using a Geoprobe® rig equipped with a Hydropunch® sampler.
The Phase II Work Plan called for the Hydropunch® sampler to be advanced to a depth approximately 5 feet below the
water table at each location; the depth of the water table below the ground surface was estimated to be generally in
the range of 9 to 12 feet bgs. In several instances, the depth below the ground surface where the sample was collected
varied from the Phase II Work Plan.

The groundwater samples were collected using a peristaltic pump with dedicated disposable tubing using USEPA low-
flow procedures, and the analyses of the samples followed the description in the approved Phase II Work Plan. The
samples were identified with a unique alphanumeric code and shipped for analysis under chain-of-custody control to
Lancaster Laboratories, Inc., a certified analytical laboratory.

At several Hydropunch® sampling locations, the water-bearing zone failed to yield sufficient water to collect a sample
at the proposed sampling depth of approximately five feet below the water table. Where this occurred, the probe was
advanced to greater depths until a zone that would yield sufficient water was encountered. The following sampling
locations deviated from the Phase II Work Plan:

 W112-HP04 - After attempting to sample groundwater five feet below the water table, it was determined that
the water-bearing zone would not produce sufficient water at that depth. Multiple attempts were made at
acquiring a groundwater sample to 14 feet below the water table, when it was determined that the yield was

1 The shallow depth to groundwater and potential presence of buried utilities precluded continuous sample collection.
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too low, even at that depth to collect a sample. Samples were collected from the other three W112
groundwater sampling locations and analyzed for their respective parameters.

 W106-HP04 - The water-bearing zone only yielded sufficient water to collect VOC and SVOC samples. After
collection of the VOC and SVOC samples, the borehole failed to recharge; however, sufficient water was
obtained in the other three W106 sampling locations for analysis of their respective parameters.

 SAL3-HP01 - After attempting to collect a groundwater sample five feet below the water table, it was
determined that the water-bearing zone would not produce sufficient water at that depth. Multiple attempts
were made at acquiring a groundwater sample to 17 feet below the water table, when it was determined that
the yield was insufficient, even at that depth to collect a sample. Samples were collected from three of the
remaining four SAL-3 sampling locations.

 SAL3-HP02, HP03, and HP04 - Hydropunch® locations were off-set as many as two times from each planned
location after encountering subsurface refusal.

 SAL3-HP05 - The Hydropunch® location was off-set five times due to encountering subsurface refusal before
abandoning the location without collecting a groundwater sample.

 W114-HP01 - The Hydropunch® location was off-set due to buried utilities.

 W114-HP02 - After attempting to collect a groundwater sample five feet below the water table, it was
determined that the water-bearing zone would not produce sufficient water at that depth. Multiple attempts
were made at acquiring a groundwater sample to 20 feet below grade, when it was determined that the yield
was insufficient, even at that depth to collect a sample. Samples were collected from the one other W114
sampling location.

Due to the difficulty in collecting sufficient water from the shallow water-bearing zone, a soil sample was collected for
grain-size analysis from within the saturated zone of W106-HP03 at a depth of 10 to 12 feet bgs. The sample analysis
was performed according to American Society for Testing of Materials (ASTM) D 422. The test results indicated the
presence of a high percentage of fine grained materials with 56.7 percent silt, 2.6 percent clay, and 14.9 percent fine
sand (i.e., passing a #40 sieve). These data suggest that a predominance of fine grained soils may be limiting formation
yield at several of the borehole locations. The particle size report is included as part of the laboratory analysis data
report presented in the RFI Phase II Report.

All of the procedures listed below were approved by USEPA and are located in the work plans and reports.

 QA/QC Sampling
 Decontamination
 Survey of Sample Locations

Temporary Piezometers & Temporary Piezometer Sampling (Phase II RFI)

Four temporary piezometers were installed using the hollow-stem auger (HSA) drilling method. Soil samples were
collected in accordance with ASTM D 1586 99 Standard Test Method for Penetration Test and Split-Barrel Sampling
of Soils. Continuous split-spoon sampling was conducted in advance of the augers. Upon retrieving the spilt-spoon
sampler, each soil sample was visually classified and scanned with a photo-ionization detector (PID). All pertinent
observations were recorded in a bound field book. The Work Plan required that soil samples be submitted for laboratory
analyses if severely visually impacted soil was unexpectedly encountered. No such visually identifiable severely
impacted soils were encountered, and no soil samples were submitted for laboratory analysis. The actual completion
depth and length of screen were determined based on field observations.

The temporary piezometers were constructed of 2-inch diameter Schedule 40 polyvinyl chloride (PVC) with a 10-foot
section of 0.010-inch slot PVC and a general completion depth of around 20 feet bgs. The temporary piezometers were
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placed so that the screened interval extended to approximately 5 feet below the water table. The annular space around
the screen was backfilled with #1 Morie sand to approximately 2 feet above the screened interval. Two feet of bentonite
pellets were installed above the sand pack and hydrated. Upon placement of a bentonite seal, the borehole annulus
was grouted to grade with slurry of about 95 percent Portland Cement/5 percent bentonite grout. Each of the temporary
piezometers was completed with a protective flush-mount well cover set in a 2 foot by 2 foot by 0.5-foot well pad.

All soil cuttings were collected and placed in 55-gallon drums. All cuttings materials were disposed off-site in
accordance with state and federal regulations.

The new temporary piezometers were developed using the pump and surge technique. After surging, a submersible
pump was lowered into each piezometer and repeatedly raised and lowered throughout the screened interval until
water quality parameters and the turbidity of the development water stabilized and no further variations were noted.

Prior to sampling, the depth to water and total depth of the onsite monitoring wells and piezometers were measured to
the nearest 0.01 foot using a depth to water meter equipped with a water/product interface probe to evaluate whether
light non-aqueous phase liquid (LNAPL) was present. Groundwater was purged from each of the new temporary
piezometers using new, dedicated disposable polyethylene tubing. The flow rate during purging was measured by the
timed volume method by observing the time to fill a 100-milliliter (ml) graduated cylinder. Purge water was collected
into 5-gallon buckets and stored in 55-gallon Department of Transportation hazardous waste certified drums.

During purging, pH, specific conductivity, dissolved oxygen, temperature, and turbidity readings were measured using
a Horiba U-22 water quality meter. Depth-to-water readings were also recorded using a Solinist water level indicator.
Stabilization of parameters for three consecutive readings of pH (+/- 0.1 standard units), specific conductivity
(+/- 3 percent), dissolved oxygen (+/- 10 percent), temperature (+/- 3 percent) and turbidity (+/- 10 percent) was
considered complete, provided at least five measurements had been taken.

3.2 RESULTS OF GROUNDWATER INVESTIGATION

Monitoring Well MW-115 Area

Monitoring well MW-115 area is located in the northern portion of the South Plant outside the limits of the initial
redevelopment parcel. The locations of monitoring well MW-115 and the four new temporary piezometers in the
monitoring well MW-115 area, piezometers W115-GW01 through W115-GW04, as well as summary analytical results
are presented on Figures 8 and 9 and in Appendix C.

Work Plan Objective: During the Phase I investigation, LNAPL was identified in monitoring well MW-115; however,
the source of this LNAPL was unknown. Fingerprint analysis was comparable to kerosene or jet fuel. The Work Plan
objective was to determine the extent of LNAPL observed in monitoring well MW-115 during the Phase I investigation,
and associated groundwater impacts. Four temporary piezometers were installed in the area of monitoring well
MW-115. A groundwater sample was collected from each temporary piezometer and analyzed for Target Compound
List (TCL) VOCs, TCL SVOCs, Target Analyte List (TAL) metals (total and dissolved) plus mercury, and TCL pesticides.

Results: LNAPL was not observed in any of the temporary piezometers (W115-GW-01, GW-02, GW-03 or GW-04)
during the sampling event on January 2 and January 3, 2007. During the March 8, 2007 water level monitoring event,
LNAPL was measured in monitoring well MW-115 at a thickness of 0.4 foot.

Sample analytical data indicate that groundwater quality in the monitoring well MW-115 area is impacted at low levels.
Benzene was detected at concentrations exceeding its maximum contaminant level (MCL) in two of the temporary
piezometers (less than 8 micrograms per liter [μg/l]) and chloroform, 1,2-dichloroethane (1,2-DCA), and 
1,2-dichloropropane (1,2-DCP) were detected at concentrations exceeding USEPA Region III Tap Water RBCs, but
not their respective MCLs. Trace (i.e., less than 1 μg/l) levels of alpha- and beta-BHC were detected and exceed 
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USEPA Region III Tap Water RBCs. gamma-BHC (7.3 μg/l) exceeded both its MCL and RBC at piezometer 
W115-GW04. Dissolved arsenic (up to 238 μg/l), dissolved thallium (18.3 μg/l), and dissolved cadmium (22.4 μg/l) also 
were detected at concentrations exceeding their respective MCLs. A summary of the analytical results for groundwater
samples from the four temporary piezometers are presented on Figures 8 and 9, and in Appendix C. In addition, results
are tabulated in the RFI Phase II Report Tables 3-1 through 3-5.

The non-detection of LNAPL using an interface probe lowered into each piezometer, and the absence of sheen or
product in the purge and development water, suggests that the LNAPL is limited in extent to immediately near to
monitoring well MW-115. Similarly, the groundwater impacts appear to be localized and limited in extent in this area.
Therefore, no additional monitoring wells are recommended at this time.

Monitoring Well MW-112 Area

Monitoring well MW-112 is located in the northwest corner of the South Plant outside the limits of the initial
redevelopment parcel. Three of four proposed groundwater samples (W112-HP01 through W112-HP03) in the area of
monitoring well MW-112 were collected via a Hydropunch® sampler. The sample locations, including the location of
W112-HP04 and summary analytical results are presented on Figures 8 and 9, in Appendix C, and are tabulated in the
RFI Phase II Report.

Work Plan Objective: Phase I sampling of monitoring well MW-112 identified benzene, toluene, ethylbenzene and
xylenes (BTEX compounds) in groundwater. The Work Plan objective of the Hydropunch® samples was to attempt to
delineate the elevated concentrations of VOCs reported in monitoring well MW-112 during the Phase I investigation.
The groundwater samples were analyzed for TCL VOCs, TCL SVOCs, TAL metals (total and dissolved) plus mercury,
and TCL pesticides.

Results: VOCs were delineated north to Philadelphia Pike, to the south, and to the east.

Trichloroethene (TCE) and tetrachloroethene (PCE) were detected at concentrations of 75 μg/l and 10 μg/l, 
respectively, which exceed the respective MCLs for TCE and PCE of 5 μg/l at W112-HP01 located along Philadelphia 
Pike. Benzene, chloroform, 1,2-DCA, TCE, PCE, 1,2-DBA, and 1,4-DCB were detected at concentrations exceeding
USEPA Region III Tap Water RBCs, but not the respective MCLs at all of the W112 sampling locations. Trace (i.e.,
less than 1 μg/l) levels of 4,4’-DDT, dieldrin, alpha- , and beta-BHC exceeding the corresponding USEPA Region III 
Tap Water RBCs were detected at two W112 sample locations. Dissolved arsenic was detected at a concentration of
46.6 μg/l above the MCL for arsenic of 10 μg/l at one of the W112 locations. The BTEX compounds detected in 
monitoring well MW-112 during the Phase I were detected at relatively low concentrations or were non-detect in the
Hydropunch® samples. The analytical results from the W112 samples are presented on Figures 8 and 9 in Appendix C,
and are tabulated in the RFI Phase II Report.

Based on the results of groundwater samples in the monitoring well MW-112 area, the chlorinated solvents observed
in groundwater appear to be localized in the area of the maintenance building / welding shop and limited in extent.

Monitoring Well MW-106 Area

Monitoring well MW-106 is located in the northern portion of the South Plant just to the north of existing rail corridor. A
Hydropunch® sampler was used to collect four groundwater samples (W106-HP01 through W106-HP04) located near
monitoring well MW-106. The sample locations and summary analytical results are presented on Figures 8 and 9, in
Appendix C, and are tabulated in the RFI Phase II Report. The groundwater samples were analyzed for TCL VOCs,
TCL SVOCs, TAL metals (dissolved and total) plus mercury, and TCL pesticides.
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Work Plan Objective: Phase I groundwater sampling in monitoring well MW-106 identified high concentrations of
chlorinated solvents, primarily PCE. The Work Plan objective of the Hydropunch® samples was to attempt to determine
the extent of the elevated concentrations of VOCs detected in monitoring well MW-106 during the Phase I investigation.

Results: No VOCs were detected at concentrations exceeding their respective MCLs at any of the four W106
Hydropunch® sample locations. At W106-HP01, cis-1,2-dichloroethene (DCE) was detected at a concentration
exceeding its USEPA Region III Tap Water RBC. Dissolved arsenic was detected at concentrations of 79,100 μg/l and 
66,400 μg/l at locations W106-HP02 and W106-HP03, respectively, which exceed the MCL and USEPA Region III Tap 
Water for arsenic. cis-1,2-DCE was the only chlorinated VOC detected during the Phase I sampling activities in
monitoring well MW-106 and was also detected in the W106 Hydropunch® samples. The analytical results from the
W106 samples are presented on Figures 8 and 9, in Appendix C, and tabulated in the RFI Phase II Report.

Based on the results of groundwater samples in the monitoring well MW-106 area, with the exception of arsenic, the
groundwater impacts observed appear to be localized in the area of monitoring well MW-106 and limited in extent.

Monitoring Well SAL-3 Area

Monitoring well SAL-3 is located in the northern portion of the South Plant toward the western boundary of the South
Plant outside the limits of the initial redevelopment parcel. A Hydropunch® sampler was used to collect three of the five
groundwater samples (SAL3-HP01 through SAL3-HP05) at the locations near monitoring well SAL-3 proposed in the
Phase II Work Plan. The sample locations and summary analytical results are presented on Figures 8 and 9, in
Appendix C, and tabulated in the RFI Phase II Report. Samples were not collected as planned from the SAL3-HP01
and SAL3-HP05 locations due to insufficient groundwater yield. The other three borings were relocated from their
planned locations due to subsurface refusal. The groundwater samples were analyzed for TCL VOCs plus acetonitrile,
TCL SVOCs plus acetophenone and pyridine, TAL metals (total and dissolved) plus mercury, and TCL pesticides.

Work Plan Objective: Phase I sampling at monitoring well SAL-3 identified acetone and methyl ethyl ketone in
groundwater at relatively high concentrations. The Work Plan objective of the Hydropunch® samples was to attempt to
delineate the extent of the elevated VOC concentrations reported in groundwater at monitoring well SAL-3.

Results:  Benzene and 1,2-DCP were detected at SAL3-HP02 at concentrations of 11 μg/l and 16 μg/l, respectively, 
which exceed the corresponding MCLs for benzene and 1,2-DCP. Chloroform, benzene, and methyl tertiary butyl ether
were also detected in groundwater in the SAL-3 area at concentrations exceeding their respective USEPA Region III
Tap Water RBCs, but below their respective MCLs. The SVOC pyridine was detected at a concentration that exceeded
its USEPA Region III Tap Water RBC, but below its MCL. Generally, trace (i.e., less than 1 μg/l) concentrations of 
pesticides 4,4 DDT, heptachlor epoxide, alpha-BHC, and beta-BHC were detected, exceeding their respective USEPA
Region III Tap Water RBCs at three sampling locations. In addition, dissolved arsenic (at concentrations up to 770 μg/l), 
dissolved thallium (at a concentration of 21.9 μg/l), and dissolved cadmium (at a concentration of 19.6 μg/l) were 
detected at levels above their respective MCLs. The analytical results of the groundwater samples from the monitoring
well SAL-3 area are presented on Figures 8 and 9, in Appendix C, and tabulated in the RFI Phase II Report.

Based on the results of groundwater samples in the monitoring well SAL-3 area, the groundwater impacts observed
appear to be localized in the area of monitoring well SAL-3 and limited in extent.

Monitoring Well MW-114 Area

Monitoring well MW-114 is located in the northern portion of the South Plant adjacent to the existing rail corridor. A
Hydropunch® sampler was used to collect one (W114-HP01) of the two groundwater samples at the locations near
monitoring well MW-114 proposed in the Phase II Work Plan. The sample locations and analytical results are presented
on Figures 8 and 9, in Appendix C, and tabulated in the RFI Phase II Report. A groundwater sample could not be
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collected from W114-HP02 due to insufficient groundwater yield. The groundwater samples were analyzed for TCL
VOCs, TCL SVOCs, TAL metals (dissolved and total) plus mercury, and TCL pesticides.

Work Plan Objective: The Phase I sampling at monitoring well MW-114 identified relatively high concentrations of
benzene. The Work Plan objective of the Hydropunch® samples was to attempt to delineate the extent of the elevated
VOCs reported in groundwater at monitoring well MW-114.

Results: Benzene was detected at a concentration exceeding its USEPA Region III Tap Water RBC, but no other
VOCs were detected at concentrations exceeding their respective MCLs. Trace (i.e., less than 1 μg/l) levels of dieldrin, 
alpha-BHC and beta-BHC were also detected at concentrations exceeding their respective USEPA Region III Tap
Water RBCs. Arsenic was detected at a concentration of 23 μg/l exceeding its MCL. The analytical results of the 
groundwater samples from the monitoring well MW-114 area are presented on Figures 8 and 9, in Appendix C, and
tabulated in the RFI Phase II Report.

SWMU 1 Area

The SWMU 1 area is located in the southern portion of the initial redevelopment parcel. A Hydropunch® sampler was
used to collect two groundwater samples at SWMU 1. The sampling locations and summary analytical results are
presented on Figures 8 and 9, in Appendix C, and tabulated in the RFI Phase II Report. The groundwater samples
were analyzed for TAL metals (dissolved and total) plus mercury.

Work Plan Objective: Groundwater quality at SWMU 1 was not evaluated during the Phase I RFI investigation
activities. The Work Plan objective of these samples was to assess potential impacts from this unit on groundwater
quality.

Results:  Dissolved arsenic was detected in groundwater at SWMU 1 at a concentration of 9,050 μg/l which exceeds 
the MCL and the USEPA Region III Tap Water RBC for arsenic. No other dissolved metals were detected at
concentrations exceeding either their MCL or USEPA Region III Tap Water RBC. The analytical results from
groundwater samples collected at SWMU 1 are presented on Figures 8 and 9, in Appendix C, and tabulated in the RFI
Phase II Report.

AOC 11 Area

AOC 11 is located in the northern portion of the South Plant outside the limits of the initial redevelopment parcel. One
Hydropunch® sample was collected at AOC 11. The actual location was approximately 70 feet hydraulically
downgradient and outside of the associated plant building containing the larger sump (the original Work Plan location)
associated with this AOC. The sampling location and summary analytical results are shown on Figures 8 and 9, in
Appendix C, and tabulated in the RFI Phase II Report. The boring was relocated due to safety concerns in the interior
of the building. The groundwater sample was analyzed for TCL VOCs, TCL SVOCs, TAL metals (dissolved and total)
plus mercury, and TCL pesticides.

Work Plan Objective: Groundwater quality at AOC 11 was not evaluated during the Phase I RFI investigation
activities. The Work Plan objective of collecting the Hydropunch® sample was to assess impacts on groundwater quality
from past use of the sump at AOC 11.

Results: No VOCs were detected at concentrations exceeding their respective MCLs at AOC 11. However,
chloroform and benzene were detected at concentrations exceeding their respective USEPA Region III Tap Water
RBCs. Concentrations of 4,4’-dichlorodiphenyldichloroethylene (DDE) (8.6 μg/l), 4,4’-dichlorodiphenyldichloroethane 
(DDD) (9.5 μg/l), 4,4’-DDT (54 μg/l), and alpha- ,beta-, and gamma-BHC (15 μg/l, 3 μg/l, and 1 μg/l, respectively) also 
exceeded their respective USEPA Region III Tap Water RBCs. In addition, dissolved arsenic (at a concentration of
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124 μg/l), dissolved cadmium (at a concentration of 77 μg/l), dissolved chromium (at a concentration of 11,300 μg/l), 
dissolved nickel (at a concentration of 8,840 μg/l), dissolved vanadium (at a concentration of 5,390 μg/l), and dissolved 
zinc (at a concentration of 13,900 μg/l) were detected at levels exceeding their respective MCLs or USEPA Region III 
Tap Water RBCs (in the absence of corresponding MCLs). The analytical results from the groundwater samples
collected in the area of AOC 11 are presented on Figures 8 and 9, in Appendix C, and tabulated in the RFI Phase II
Report.

3.3 WATER LEVELS AND GROUNDWATER WATER FLOW

Groundwater flow direction in the northern half of the South Plant is generally to the south in the direction of the
Delaware River as confirmed by the two Phase II water level measurement events of January and March 2007. In the
initial redevelopment area of the South Plant, the groundwater flow direction turns more south-southwest to westerly,
becoming more parallel to the flow of the Delaware River. Groundwater contour maps for both measurement events
are presented in Appendix C.

3.4 FINDINGS

Groundwater Quality Findings

The presence of VOCs and SVOCs in groundwater at the South Plant appears to be localized and limited in extent.
While certain VOCs and SVOCs were detected at concentrations exceeding corresponding MCLs or USEPA Region III
Tap Water RBCs in limited locations, VOCs and SVOCs (to the extent detected) were generally found at low
concentrations. Chlorinated solvents identified in the Phase II work appear to be locally limited to the extreme northwest
corner of the South Plant in Hydropunch® samples. Chlorinated solvents were not identified in the Hydropunch®

samples in the vicinity of monitoring well MW-106, although Phase I samples from monitoring well MW-106 had
relatively high concentrations of chlorinated solvents (primarily PCE). Dichlorodiphenyl dichloroethylene (DDX)
compounds were present at three scattered locations and generally detected at concentrations of less than 1 μg/l, 
although they were detected above 1 μg/l at AOC 11. BHC compounds were locally present at six locations 
investigated; however, BHC compounds generally were present at only trace levels (less than 1 μg/l). These 
compounds were detected at higher concentrations at AOC 11 and SWMU 3 (monitoring well MW-115).

Dissolved arsenic was detected at concentrations exceeding the MCL for arsenic, and is mapable over four general
areas of the South Plant. These four areas (described below) are separated by areas where arsenic either was not
detected or was detected at concentrations below the relevant USEPA Region III Tap Water RBC or MCL for arsenic:

 An area in the northwest corner of the South Plant outside the limits of the initial redevelopment parcel near
Philadelphia Pike which is localized and limited in extent, with concentrations of arsenic at less than 50 μg/l 
in the vicinity of monitoring well MW-112.

 An area in the northern portion of the South Plant outside the limits of the initial redevelopment parcel that is
limited in extent in the vicinity of AOC 7, AOC 10, AOC 11, and SAL-3 with concentrations of arsenic ranging
up to over 700 μg/l. 

 An area in the northern portion of the South Plant outside the limits of the initial redevelopment parcel that is
localized and limited in extent in the vicinity of SWMU 3 (near monitoring well MW-115) with concentrations
of arsenic ranging up over 230 μg/l.  

 An area beneath the initial redevelopment parcel in the southern portion of the South Plant in the vicinity of
SWMU 1 and SWMU 5. Concentrations of arsenic in groundwater in the vicinity of SWMU 5 range to over
79,000 μg/l. In the vicinity of SWMU 1, concentrations of arsenic in groundwater range to over 9,000 μg/l.  

Dissolved metals other than arsenic detected in groundwater beneath the South Plant included the following:
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 Dissolved cadmium, chromium, copper, lead, nickel, vanadium, and zinc were detected at concentrations
exceeding their respective MCLs in groundwater at AOC 11 in the northern portion of the South Plant.

 Dissolved thallium and cadmium were detected in groundwater at concentrations exceeding their MCLs in the
SAL-3 area and at SWMU 3 (near monitoring well MW-115) in the northern portions of the South Plant.

 Dissolved lead was detected at a concentration in excess of the MCL for lead at all four monitoring well
MW-115 area locations (GW01 – 04), and one monitoring well MW-112 area location (02) in the northern
portion of the South Plant.

While cadmium and thallium have been detected in groundwater at concentrations above the MCLs, the samples with
such detections were obtained from locations where cadmium and thallium were either not detected or detected at
concentrations below corresponding MCLs in surrounding locations. Based on these observations, the presence of
cadmium and thallium in groundwater is believed to be limited in extent.

With the exception of dissolved arsenic, all of the detected compounds exceeding screening levels were found to be
localized and limited in extent. No additional Hydropunch® borings or permanent monitoring well installations were
recommended at the conclusion of the Phase II RFI activities. Dissolved arsenic was found in groundwater beneath
several areas of the South Plant, including in groundwater near the Delaware River at the southern boundary of the
South Plant.

2010 Pathway Investigation for Groundwater

Work Plan Objective: After submittal of the RFI Phase II Report, USEPA indicated that it believed that there were
certain data gaps associated with groundwater quality at the South Plant and the potential impact of the groundwater
migration pathway on surface water quality in the Delaware River. USEPA approved the use of selected wells as
referenced in the Revised Work Plan submitted in 2010 for collection of groundwater quality samples to fill in data gaps
needed to further assess the possible effects of the groundwater pathway upon surface water quality in the Delaware
River. A total of seven monitoring wells located along the south perimeter of the South Plant and SWMU 9 (separately
owned by Honeywell) were selected to be monitored.

Results: For this investigation, only pesticides, arsenic, and lead were analyzed. Arsenic and alpha-BHC were
detected in six of the seven monitoring wells at concentrations exceeding screening criteria. The detected
concentrations of alpha-BHC were only slightly elevated over the corresponding USEPA Region III Tap Water RBC in
all but one sample. Beta-BHC and gamma-BHC were both detected at levels over their USEPA Region III Tap Water
RBC in two samples. These results are summarized on Figures 8 and 9 and also in Table 3 of Appendix A. The average
concentration of arsenic in groundwater disclosed by this investigation did not exceed the average of previous
measurements considered by USEPA in assessing cross-media effects from groundwater to the Delaware River. This
is reflected in the USEPA 2011 Environmental Indicators Determination, which concluded that migration of groundwater
from the Delaware Valley Works was not creating unacceptable conditions in the Delaware River and that there were
no unacceptable exposures to constituents in groundwater.

Additional Groundwater Sampling

On a separate but parallel path, Anchor QEA is preparing a work plan for additional groundwater fate and transport
investigation on behalf of Honeywell that will be submitted to the USEPA and DNREC for approval.
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4. SUMMARY OF ENVIRONMENTAL CONDITIONS AND CONCEPTUAL SITE
MODEL

The investigations of soils and groundwater described in the previous sections of this report provide a substantial body
of information regarding environmental conditions at the South Plant in general and the initial redevelopment parcel in
particular. A conceptual site model for the initial redevelopment parcel is illustrated on Figure 10. A comprehensive
summary of information regarding environmental conditions is as follows:

 As noted in Section 2 of the report, there are exceedances of screening criteria at a number of identified
SWMUs and AOCs in surface and subsurface soils. Exceedances of screening criteria are not necessarily
indicative of unacceptable risks.

 Many of the exceedances of screening criteria in soils appear to be localized and associated with the individual
SWMUs and AOCs that were the subject of the RFI.

 Exceedances for some constituents in soils, most notably arsenic, are of greater significance in terms of both
concentrations and distribution. There is an area of relatively substantial occurrence of arsenic in soils in and
around SWMU 5 and a much smaller area with substantially elevated concentrations of arsenic at SWMUs 2,
6, 7, 8, 10, and 26 and AOCs 2 and 14. As discussed in Section 2.3, arsenic is believed to be primarily
associated with historic fill. Based on the sample results from 2015 soil samples arsenic was also reported in
soil samples from the western portion of the initial redevelopment parcel as well. Arsenic was often found to
be co-located in soils with other constituents, most notably benzo(a)pyrene and lead.

 Overall groundwater flow was found to be in a southerly direction, toward the Delaware River.

 Exceedances of screening criteria in groundwater were identified for a number of constituents as noted in
Section 3 of this report. The occurrence of most of these constituents was found to be localized.

 The occurrence of arsenic in groundwater was more extensive and widespread than other constituents, with
exceedances of screening criteria occurring in multiple locations across the South Plant, including the initial
redevelopment parcel.

 Possible cross-media migration (soils to groundwater) of arsenic is evident in the vicinity of SWMU 5. Multiple
constituents exceed screening levels in soils in this area, but the coincident occurrence of arsenic in soils and
dissolved arsenic in groundwater both near and downgradient of the SWMU 5 area is evident.

 The 2010 pathways investigation described in Sections 2 and 3 further evaluated possible stormwater-driven
migration of constituents as particulates through the South Plant, and to a lesser extent, migration of dissolved
constituents (most notably arsenic) in groundwater. The investigation provided important information on both
of these potential pathways. This work confirmed that the presence of constituents as particulates transported
via the stormwater system (sluiceway) was significant. The work also confirmed that dissolved arsenic was
present in groundwater across portions of the South Plant.

 In 2011, USEPA assessed human exposures based on current site use and conditions (inactive operations),
and concluded that the only current unacceptable condition was associated with potential food chain uptake
from possible crabbing in the site vicinity in the Delaware River. USEPA noted that the occurrence of crabbing
in this area had not been confirmed. The potential migration of dissolved phase arsenic in groundwater into
the Delaware River was also explicitly considered, and was not found to result in unacceptable exposures in
the Delaware River.
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As noted earlier in this report, since 2012, investigations have focused on the near-shore sediment in the Delaware
River, and the stormwater system that served as the particulate migration pathway for Delaware Valley Works-related
constituents found in this near-shore river sediment. Two Interim Measures have been completed in this regard
(cleanout of the stormwater systems for both the North and South Plants and remediation of the upper portion of the
sluiceway through which these systems discharge to the Delaware River). Investigations and planning for an additional
Interim Measure to cap both the lower sluiceway and the affected shoreline sediment are well underway. The extent of
the shoreline river sediment cap will be determined in part by considering the results of the 2012 site-specific risk
assessment for Delaware River sediment and the results of ongoing sampling and analysis.

Although the RFI has disclosed exceedances of screening levels for a number of constituents in other site media
(Sections 2 and 3), site specific remediation criteria have not been developed through site specific risk assessments
(except for near-shore river sediment) at this time because the presumptive remedy for the initial redevelopment parcel
will eliminate direct contact pathways of exposure to such media.

The proposed presumptive remedy (an engineered low permeability cap) will mitigate all potential exposures to
constituents beneath the capped area (initial redevelopment parcel, Tax Parcel ID 0607300002, as shown on Figures 2
and 11). The industrial redevelopment proposed for the initial redevelopment parcel includes low permeability capping
that would isolate (contain) soils with exceedances of the screening criteria noted in the RFI (Section 2 of this report)
and mitigate against potential cross-media migration from soils into groundwater. This constitutes a Presumptive
Remedy for the initial redevelopment parcel (Tax Parcel ID 0607300002), as described in the March 2015 RCRA
Toolbox document provided to Chemtrade and the redevelopment team by USEPA in April 2015.
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5. SITE CONDITIONS ADDRESSED BY THE PRESUMPTIVE CAPPING REMEDY

Figure 11 shows the onshore portion of the initial redevelopment parcel (Tax Parcel ID 0607300002) as the “Area of
Presumptive Redevelopment Capping Remedy”. This area encompasses approximately 22 acres and contains the
most substantial exceedances of soil and groundwater screening criteria at the South Plant identified during the RFI.
The area proposed for redevelopment capping includes the following SWMUs and AOCs:

 SWMU 1
 SWMU 2
 SWMU 5
 SWMU 6
 SWMU 7
 SWMU 8
 SWMU 10
 SWMU 26
 SWMU 35
 SWMU 36
 AOC 2
 AOC 4
 AOC 14

5.1 ASSESSMENT OF POSSIBLE EXPOSURES TO SOILS INCLUDING DIRECT CONTACT,
AIRBORN DUST TRANSPORT, AND STORMWATER TRANSPORT

The presumptive remedy includes an engineered barrier that would eliminate any uncontrolled future direct exposure
to constituents associated with the foregoing SWMUs and AOCs (and nearby soils) and would also prevent any future
migration by stormwater or airborne dust transport of these constituents.

The design of the engineered redevelopment cap will be integrated with the design of the balance of redevelopment.
It is anticipated that the property will be developed with several commercial uses including a railroad yard that would
provide for storage of feedstocks and products associated with energy-based industrial redevelopment of surrounding
properties, and that future reuse of the land between the railroad yard and the pier would have additional related
redevelopment operations, which operations may utilize the pier and the silos. These uses ae likely to require the
construction of supporting commercial buildings. The Long-term Stewardship Plan (LTSP) and Contaminated Materials
Management Plan (CMMP) (see Section 6.2) will ensure that any future structures(s) will maintain the integrity of the
remedy.

5.2 ASSESSMENT OF POSSIBLE CROSS MEDIA MIGRATION OF ARSENIC DISSOLVED IN
GROUNDWATER

To further assess possible cross-media migration of arsenic from soils to groundwater, and subsequently to the
Delaware River, calculations (originally developed in 2004) were updated to assess concentrations of dissolved arsenic
as measured in ten monitoring wells. The locations of these ten monitoring wells are along the cove area by AOCs 2
and 14 and SWMUs 2, 6, 7, 8, 10, and 26. The relevant water quality criteria are based on Title 7 Delaware
Administrative Code 7401 § 4.5.9.3 Table 1 (setting forth water quality criteria for protection of aquatic life) administered
by DNREC. The segment of the Delaware River adjacent to the initial redevelopment parcel is listed as Area 7 in the
applicable regulations. Based on the designated uses for the Delaware River, which are listed as primary contact
recreation, secondary contact recreation, and fish, aquatic life, and wildlife under Title 7 Delaware Administrative
Code 7401 § 3, the water quality criteria for protection of human health (fish and water ingestion) are not applicable
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because the designated uses for the Delaware River do not include use as a public water supply source. Accordingly,
the relevant water quality standard for arsenic is the Fresh Chronic Criterion of 150 μg/l (found in Title 7 Delaware 
Administrative Code 7401 § 4.5.9.3, Table 1). Other parameters used in the calculations of potential cross-media
migration of groundwater into the Delaware River are the contributing base flow of 700 feet along the Delaware River,
a 15-foot saturated thickness of the water-bearing unit, and 3.7 feet per day (ft/day) for the average flow velocity for
the water-bearing unit. While reviewing the calculations prepared in 2004, these values were also reviewed and found
to be correct, so those values were used in the updated calculations.

The updated calculations use the average concentration of arsenic in groundwater based on the most recent sampling
results for dissolved arsenic from each of the ten monitoring wells that were sampled adjacent to the Delaware River.
The average concentration of arsenic in groundwater on this basis is 18.22 mg/l as described below.

Step 1 - Estimate the cross-sectional area (Ax) of the water bearing unit that contributes base flow to the
Delaware River.

Ax= 700 ft x 15 ft
Ax=10,500 ft2

Step 2 - Estimate the theoretical flow (Qgw) of groundwater entering the Delaware River from this cross-sectional
area.

Qgw= (3.7 ft/day)(10,500 ft2)/(86,400 sec/day)
Qgw= 0.45 ft3/sec

Step 3 - Determination of arsenic concentrations within the groundwater flow zone.
Monitoring wells MW-108 (28.6 J mg/l), MW-109 (3.82 J mg/l), MW-110 (1.54 mg/l), MW-111 (0.51 mg/l),
B-1 (15.1 mg/l), B-2 (8.26 J mg/l), B-2D (49.6 mg/l), B-3 (29.9 mg/l), B-4 (19.4 mg/l), B-5 (25.5 mg/l) Total =
182.22 mg/l/10 = 18.22 mg/l

Step 4 - Determination of harmonic mean flow of the Delaware River adjacent to the South Plant.
The harmonic mean flow of the Delaware River at the nearest gauging station (West Trenton, New Jersey)
is 6,120 ft3/sec (as determined by USGS for the Pennsylvania Department of Environmental Protection).
Because this gauging station is a relatively long distance (upstream) from the South Plant, harmonic mean
flows for several tributaries between the Trenton gauging station and the South Plant were included to
provide a more realistic harmonic flow adjacent to the South Plant. These tributaries contribute
approximately an additional 1,184 ft3/sec of flow to the Delaware River.

Qharmonic mean= 6,120 ft3/sec+ 1,184 ft3/sec = 7,304 ft3/sec

Step 5 - Calculation of theoretical in-river concentrations of arsenic from the diffuse discharge of groundwater
from beneath the South Plant to the Delaware River.

Csw= Cgw*(Qgw/Qharmonic mean)
Csw= 18.22 mg/l *(0.45 ft3/sec / 7,304 ft3/sec)
Csw= 0.001123 mg/l x 1,000
Csw= 1.1 µg/l

Therefore, the calculated concentrations of dissolved arsenic migrating to the Delaware River from the diffuse
discharge of groundwater from beneath the South Plant will result in concentrations of arsenic in surface water that are
two orders of magnitude below the relevant water quality standard of 150 µg/l.

Further assessment of the fate and transport of dissolved arsenic in groundwater is planned. The anticipated remedial
objective for groundwater will prevent use of impacted groundwater and protect against unacceptable ecological
exposures in Delaware River sediment porewater.
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6. PROTECTIVENESS OF THE PROPOSED REDEVELOPMENT PRESUMPTIVE
CAPPING REMEDY

The presumptive engineered redevelopment capping remedy will be designed to support the overlying rail yard.
Additionally, the cap will serve as an engineered barrier to prevent direct contact with the underlying impacted soils
and groundwater, and will prevent future erosion or impacted soil migration by stormwater. The cap will also be
designed and constructed to prevent infiltration to mitigate potential cross-media migration (soil to groundwater) of
arsenic.

The design of the engineered cap is in progress. The engineered cap will be designed to prevent exposures to the soils
beneath it. Therefore, potential direct contact, water erosion and airborne dust migration exposure pathways will be
eliminated, irrespective of the degree to which these soils are (or are not) impacted.

6.1 MITIGATION OF POTENTIAL CROSS-MEDIA MIGRATION

USEPA has expressed some concern regarding potential cross-media migration (soil to groundwater) of arsenic. The
USEPA 2011 Environmental Indicators Determination did not indicate unacceptable exposures to arsenic in either soils
or groundwater. . However, in an effort to facilitate expedited regulatory approval of the presumptive remedy, the site
redevelopment team has committed to incorporate low permeability features into the engineered redevelopment cap
over the entire (22-acre) initial redevelopment area. The area slated for low permeability capping is shown on Figure 11
and includes the following SWMUs and AOCs:

 SWMU 1
 SWMU 2
 SWMU 5
 SWMU 6
 SWMU 7
 SWMU 8
 SWMU 10
 SWMU 26
 SWMU 35
 SWMU 36
 AOC 2
 AOC 4
 AOC 14

The total area of the presumptive capping remedy as shown on Figure 11 is approximately 22 acres, with the entire
area slated to include low permeability components. The design of the presumptive remedy (engineered redevelopment
low permeability capping) is planned to be completed and submitted to USEPA and DNREC in the first quarter of 2016.

6.2 OVERALL ACHIEVEMENT OF PROTECTIVENESS

The redevelopment cap will serve as the engineered barrier of the presumptive remedy, and will be supplemented by
institutional controls to assure protectiveness going forward. These institutional controls will be effectuated through
recording of an environmental covenant in accordance with the Delaware Uniform Environmental Covenants Act for
Tax Parcel ID 0607300002 that will include the following elements:
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 Documentation of the as-built configuration and extent of the low permeability cap.

 Requirements for maintaining the remedy (e.g., no digging, drilling, excavation, grading, construction, earth
moving, or any other land disturbing activities in capped areas without DNREC approval or unless otherwise
authorized).

 Limitations on groundwater withdrawal in accordance with written approvals of DNREC.

 Submission of a long-term stewardship (LTS) plan for DNREC approval.

 Submission of a contaminated materials management plan (CMMP) for DNREC approval.

 Use restrictions (non-residential uses only) in the context of the Delaware Uniform Environmental Covenants
Act.

The presumptive remedy for which a Statement of Basis is issued will fulfill all regulatory objectives for environmental
protectiveness for the area beneath the engineered cap (Figure 11). The engineered cap, supplemented by the
recording of an environmental covenant as described above, will provide for a protective expedited remedy for the
initial redevelopment parcel identified on Figure 11, which includes the most highly impacted areas of the South Plant.
It will also enable expedited industrial redevelopment of the initial redevelopment parcel, with the associated community
economic benefits.

The RCRA Interim Measures that will address the lower portion of the sluiceway and shoreline river sediment will
proceed along a parallel separate track. The expedited capping remedy will be designed and constructed in a manner
not to interfere with those Interim Measures, nor to preclude their possible future designation as Final Corrective
Measures. Additionally, the capping remedy to address soils and subsequent redevelopment will be designed not to
interfere with future investigation or possible remediation of groundwater.

6.3 ATTAINMENT OF FINAL RCRA CORRECTIVE ACTION OBJECTIVES

There are three fundamental objectives for corrective action under RCRA:

1. Protect human health and the environment
2. Attain media cleanup objectives
3. Control the sources of releases

The presumptive remedy achieves the objectives listed above. The capping of the entire redevelopment area will
eliminate all direct exposure pathways to soils from human and ecological receptors. The environmental covenant will
assure the integrity of the cap, and protect against inappropriate land uses and disturbance of the cap. Based on the
2011 Environmental Indicators Determination, there were no unacceptable exposures to groundwater. The utilization
of low permeability elements in the cap mitigates against potential future cross-media migration of arsenic into
groundwater. To further address this potential pathway, the environmental covenant will formally prohibit uncontrolled
use of groundwater, thereby eliminating future direct exposure potential to groundwater.

In lieu of developing media cleanup standards for specific constituents and determining the extent of their application,
the presumptive remedy provides engineering and institutional controls for the entire redevelopment area, and does
not leave any areas of the initial redevelopment parcel requiring further characterization or remediation.

The sources of releases that resulted in the presence of constituents in site media were discontinued long ago. The
conditions at the South Plant represent residual concentrations in media that resulted from long discontinued
operations. Additionally, potentially mobile impacted sediments have been removed from migration pathways under
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the Interim Measures completed for the sewer system and the upper sluiceway. All past sources have been addressed,
and the presumptive remedy addresses potential future exposure pathways.

Evaluation criteria for corrective measures under the RCRA corrective action program are assessed when multiple
alternatives are considered for implementation. Those criteria include the following:

 Long-term effectiveness
 Toxicity, mobility and volume reduction
 Short-term effectiveness
 Implementability
 Cost

As the presumptive redevelopment remedy has been identified for consideration, the screening of other alternatives is
not being undertaken. However, the presumptive remedy can be assessed in the context of these criteria as follows:

 Long-term effectiveness. The combination of engineering controls buttressed by institutional controls in the
form of a protective environmental covenant recorded for the deed to the initial redevelopment parcel will be
highly effective over the long term.

 Toxicity, mobility and volume reduction. The cap is an engineered barrier designed to mitigate the mobility of
the constituents contained beneath it. The volume and mass of contaminants at exposure points are reduced
by the presumptive remedy.

 Short-term effectiveness. The presumptive remedy ranks very high in short-term effectiveness, as it will
address the entire initial redevelopment parcel (Figure 11) on an expedited basis without delays for further
incremental characterization and assessment. The most highly impacted areas of the South Plant will be
addressed quickly and effectively in the near term.

 Implementability. The presumptive remedy is readily implementable, and will be designed to be integrated
with the future industrial redevelopment of the initial redevelopment parcel.

 Cost. The proposed approach is believed to be reasonably cost effective. The approach of capping the entire
area, and adding low permeability elements to the cap over the entire footprint, will be expensive, but the
positive trade-offs with short-term effectiveness and implementability appear to justify the proposed
redevelopment remedy.

Other balancing criteria include community and state acceptance. The State of Delaware has provided informal review
and comment throughout the RCRA corrective action process. The State has not indicated disagreement with the
corrective measures that are proposed. Public comment will be formally solicited by USEPA after initial publication of
the Statement of Basis. The completion of the corrective measures on an expedited basis, in conjunction with
community economic benefits of the industrial redevelopment of the initial redevelopment parcel, are likely to be well
received by the public.

Therefore, on behalf of Chemtrade and the redevelopment team, Chemtrade and the industrial redevelopment team
respectfully request that USEPA proceed with development of a Statement of Basis for the presumptive soils remedy
as described in this report.
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TABLE 1
RCRA CORRECTIVE ACTION MAJOR DOCUMENTS

CHEMTRADE, LLC
DELAWARE VALLEY WORKS SOUTH PLANT

CLAYMONT, DELAWARE

Document Title Date

RCRA Facility Assessment 1986

USEPA Order 2000

RFI Work Plan 2002

Summary of Presentation Items 2003

RFI Phase II Work Plan 2005

RFI Phase II Report 2007

RFI Phase II Report Comment Response 2008

USEPA Sediment Sampling 2008

Pathway Evaluation Framework 2009

Revised Work Plan 2010

Sediment, Soil, and Groundwater Data Submittal 2010

Interim Remedial Measure Alternatives Assessment Sewers 2011

Documentation of Environmental Indicator Determination 2011

Interim Remedial Measure Alternatives Assessment, Upper Portion of Sluiceway 2012

Interim Remedial Measure Alternatives Assessment Closure Report 2013

J:\Typing Projects\Proj Nos. 300 - 399\360\T71-RCRA History Table



TABLE 2
SUMMARY EXPOSURE PATHWAY EVALUATION TABLE

POTENTIAL HUMAN RECEPTORS (UNDER CURRENT CONDITIONS)
CHEMTRADE, LLC

DELAWARE VALLEY WORKS SOUTH PLANT
CLAYMONT, DELAWARE

Contaminated Media Residents Workers Day Care Construction Food

Groundwater No No No No No

Soil (surface e.g., <2 ft) No No No No No

Surface Water No No No No No

Sediment No No No No Yes

Soil (subsurface e.g., >2 ft) No No No No No

Source: U.S. Environmental Protection Agency, "Documentation of Environmental Indicator

Determination," May 3, 2011.

J:\Typing Projects\Proj Nos. 300 - 399\360\T70-EI Table



TABLE 3
DISPOSITION OF SWMU'S AND AOC'S

CHEMTRADE, LLC
DELAWARE VALLEY WORKS SOUTH SECTOR SOUTH PLANT PARCEL ID 0607300002

CLAYMONT, DELAWARE

SWMU/AOC ID NAME INSPECTED
SOIL SAMPLING

and ANALYSIS(3) FATE

SWMU 1(1) Former North Phosphoric Acid Pond Yes Yes
Engineered Low Permeability Cap and Protective

Restrictive Covenant

SWMU 2(1) South Phosphoric Acid Pond Yes No
Engineered Low Permeability Cap and Protective

Restrictive Covenant

SWMU 5(1) Former Spar Building Storage Area Yes Yes
Engineered Low Permeability Cap and Protective

Restrictive Covenant

SWMU 6(1) South Treatment Plant, Drum Storage Yes No
Engineered Low Permeability Cap and Protective

Restrictive Covenant

SWMU 7(1) Effluent Clarifier Yes No
Engineered Low Permeability Cap and Protective

Restrictive Covenant

SWMU 8(1) Effluent Clarifier Yes No
Engineered Low Permeability Cap and Protective

Restrictive Covenant

SWMU 10(1) South Waste Treatment Storage Pad Yes No
Engineered Low Permeability Cap and Protective

Restrictive Covenant

SWMU 26(1) South Waste Treatment Plant Yes No
Engineered Low Permeability Cap and Protective

Restrictive Covenant

SWMU 35(2) Former Hazardous Waste Storage Pad Yes Yes
Engineered Low Permeability Cap and Protective

Restrictive Covenant

SWMU 36(2) Former Debris Staging Area/Alum Plant Area Yes Yes Engineered Cap and Protective Restrictive Covenant

AOC 2(1) Acid Spill Area Yes No
Engineered Low Permeability Cap and Protective

Restrictive Covenant

AOC 4(1) Conrail Fuel Spill Area Yes Yes
Engineered Low Permeability Cap and Protective

Restrictive Covenant

AOC 14(2) Former Sulfuric Acid Storage Tank Area Sump Yes Yes
Engineered Low Permeability Cap and Protective

Restrictive Covenant

360/T79-SWMU-AOC Page 1 of 2



TABLE 3
DISPOSITION OF SWMU'S AND AOC'S

CHEMTRADE, LLC
DELAWARE VALLEY WORKS SOUTH SECTOR SOUTH PLANT PARCEL ID 0607300002

CLAYMONT, DELAWARE

Notes:
(1) Inspection documented in RFI Work Plan by Earth Sciences Consultants, Inc. and

in Appendix C of RFI Summary and Presumptive Remedy for Proposed Industrial Redevelopment Area by Woodard & Curran.
(2) Inspection documented in RFI Phase II Report by Cummings/Riter Consultants, Inc. and MACTEC Engineering and Consulting, Inc.
(3) Sampling and analysis results summarized in RFI Summary and Presumptive Remedy for Proposed Industrial Redevelopment Area

by Woodard & Curran.

360/T79-SWMU-AOC Page 2 of 2
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Figure 10: Conceptual Site Model – Soils and Groundwater

Figure 11: Area of Presumptive Redevelopment Capping Remedy
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• Rf1 PHASE I SCIL SAMPUNG LOCAllON 
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SSI-12 11iJ 
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RFl PHASE II SOIL SANPUNO u:r.A'TICN 

2010 IN~GAllON SOIL SAMPUNG 1-QCA.TlC»>l 

DIRECT PUSi SAWPL£ L.OCAllON - DECEWBER 201~ 

FIFl PHASE I MDNTDANG Mll INSTALLED 
Itt Nma!BER AND DECEUBER 2002 

HISTORICAL GRCU.OWATER 
WONilDRING WELL LOCAllON 

FF1 PHASE II PIEZDWE'TER LOC.~."nON 

RF1 PHASE II HYDR<PUNCH LOCAllON 

APPf'OXIMA'tE P~OPERTY BOUNDART 

11JPOIJIIIAPHC CDNTCURS 

Fm AiASE I D.ID WASTE MANAaOO UNI1S 

Rf1 PHASE II SQJD WAS1E MANAGOIENT UNI15 

RR PHASE I AAEA OF CONCERN (AOC) 

on PHASE I AREA OF CONCERN (AOC) 

I!Kimil 
1. FAaUTY GRID IS BASED ON OELAWAAE STATE PLANE MERIOIAN, 

"""Z7. 
2. SWU• AND ~ ARE C1N.. Y SHOWN lliAT AilE FI:ELE~T TO 

ntE SOUlH PLANT. 

JIEEIIIEijCES;. 

1. EARTH SCIENCE CONSULTANTS, INC., DRAWING NO. 5455415-

2- APPROXIMATE LOW WATER UNE IS IIEFEAIENCED F10ilN VANDEIW!~ It LYNCH, INC., 
RGURE "2.0UC 1!188.08.30 ALL£Il CORP MINOR SUBOI'o1SION PLAN DRAWING 3 OF 3". 

2 

// 

SOUP WASTE Mr\Nr\ca.ENT UNITS (RFJ pHASE !) 

CD FCRMER NORTH PHOSPHORIC AaD ~D @ SOUTH WAS'TE TREANENT STORACE PAD 

@ SOJ111 PHOSPHOIOIC ACID POND @ \ft'ASTE OIL liST 

0 ~MER RED MUD SLURRY POND A @ WASTE OIL UST 

@ RED MUD SLURRY POND 9 @ SOUTH WAS'TE ll!EATioiENT PLANT 

@ FOIIME~ SI'AA BUILDING STORAGE AAEA @ HYPO MUDS ACaJMULAllON (2 AIIEAS) 

® SOUlH TREATMENT PLANT. DRUM SlORACE @ fORMER SPENT ACID L.ACOON 

0 EfFWENT a.ARJFIER @ f'CRt.£R UST AREA 

@ EFFWENT CLARIRER 

SQUQ WASTE MANAGD1ENT UNIJS (REI PHASE !!) 

@ FOIIWER SPRAY POND AAEA 

@ FeRMER WASTE DL ST1Jfh\GE PAD 

@ FOIIWER HAZAADOUS WASTE STORAGE PAD 

@ FOIIWER AWN PLANT AAEA/DEBRIS STACING AAEA 

2 

3 

3 

AREAS Of CONCERN (Rfl pHASE !) 

AOC 1 - TAN< 15 SPILL AAEA 
AOC 2 - ACD SPU AREA 
AOC 4 - CONMIL FIJEL SPILL AAEA 

AREAS Qf CONCERN (REI PHASE 1!) 

AOC 5 - FOAIYER SULFUR SlD~AGE TAN~ SPILl 
AOC e - FOAIYER ABOVEGROUND Fl.a. STORAC;E TAN~ A 

A.OC 7 - FORNER SIJL..fl.RIC AaD PLANT-UNPAVED AREA 

AOC 8 - FOAIYER SPENT SULFURIC ACID LOADNG/UNLOADING AAEA SUMPS 

AOC g - FOAIYER SPENT SULFURIC ACID SlDRAGE AREA SUMPS 

4 

AOC 10 - FOAIYER SULFURIC ACID PLANT AREA - ACID IN> CAUSllC SlDRAGE TANK AREA SUMPS 
AOC 11 - FOAIYER CONTACT SULFURIC ACID PLANT AREA A - AST AREA SUMPS AND BUUliNG SUMP 
AOC 12 - FOAIYER CONTACT SULFURIC ACID PLANT AAEA B - AST AAEA SUMPS 
AOC 13 - FORNER PHOTD!IAL.lS PI..ANT STORAGE TANK AREA SMPS 

AOC 14 - FORNER SULfURIC AaD STURAGE TANK AREA SUMP 

AOC 15 - FOAIYER ACID LOAOING/UNLOAOING AAEA SUMPS 

ADC 18 - FOllMER AIICMGROUND FIJEL OIL SlDRAGE TANK C 

4 

5 

OCEANPORT INDUSTRIE;S 
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OCEANPORT INDUSTRIES 
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"" I 

~ I 

I "" , 

__ 1/ : ~coVE AREA~ ~ ~ r : 

1/ '2 -·~'~rr ~ ~~ "" 
(MARCH, 1969} 

DOCK 
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I 
I 
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$- Rf1 PHASE I SOL SAMPUNG LOCATION 

(l Rf1 PHASE U SOIL SIIMPUNG LOCATION 

® 2010 INVES11GA.110N SOIL SAYPUNG LOCAllON 

~311/204 n£ SECOND AND lHIRD RESlt.:r.; ARE FROM DEEPEJt SAMPLE DEPTHS 

11.21(17.1) DUPUCATE SAWPL.E I'ESULT IS INDICAlED IN PAREN1HESES 

- • •- APPRmiiWAlE PROPERlY BCUWAAY 

~s / TOPOGRAPHIC CONTOURS 

lllliU:.. 

D ~ PHASE I SOOD WASTE YANAIEIENT UNTS 

D 11=1 PHASE II SOUD lfMS1E Mf.NAGDIENT UNITS 

IIIII Rn PHASE 1 AREA OF cON<E~N (AOC) 

D RFI PHASE l AREA OF CONCERN (AOC) 

1. FACIUTY GRID IS BASED ON DELAWARE STAlE PI..ANE MERIDIAN. 
NAil 27. 

2. SOIL RESUL 1S ARE IN MIWGRAMS PER XLOGRAM. 

3. ALL SOIL SAMPLE ARSENIC RESULTS EXCEED 901H THE USEPA REGION Ill 
SOIL SCREENING LE'In.. FOR CiiRDUNDWATER llllllliRATlON, DILUTION ATTENUATION 

~~rJ~~r'rf.9ol.;,8%ur.'E USEPA REGION Ill 10151<-IIASED CQNCENT!tATION 

4.. -,.A• NliCATES PARAMETER NOT ANALYIED 

6. RESULTS ARE FROio! SAMPLES TAKEN 0-5" BELOW GROOND SURFACE UNLESS 
DTHER'MSE NOTED. 

"- swtiJII AND NJC• ARE ONLY SHOVIN lHAT ARE RELEVENT TO 
THE SOUTH PLANT. 

7. DATA FROM THE DECEMBER 2.01~ SAWPUND EVENT IS P~lED IN APPENDIX B. 

SOLID WASTE MANACEMENT UNITS CRR PHASE il 

(j) FORNER NORTH PHOS'HORIC ACID POND 

® S<JJTH PHOSPHORIC ACD POND 

@ FORNER SPAR BUUliNG STORAG£ AREA 

@ SOJTH TltEATNENT PLANT, ORUW STORAGE 

0 EFFWENT a..ARIFER 

@ Em.UENT IURIFER 

@) SOJTH WASTE TltEATMENT STORACE PAD 

@l SOJTH WASTE TltEATMENT PLANT 

SO! lp WASJ[ MANA(B1ENT UNIJS CREJ pHASE Ill 

@ FORNER HAZARDOUS WASTE STORAGE PAD 

@) FORNER ALUW PLANT AREA,/DEBRIS STAGING AREA 

AREAS QE CONCERN (REJ pHASE !) 

AOC 2 - ACID SPILL AREA 
AOC 4 - CON~IIIL FUEL SPILL AREA 

AREAS Of CONCERN CRFI PHASE Ill 

NJC 14 - FORNER SUL.FI..RC ACD Sn:JIIAGE TANK AREA SUMP 

~ 
1. EARlH SCIENCE CONSULTANTS. INC., DRAIMNG NO. :li4G:J41:l. 

Z. APPRO)(IMATE LOW WATER Ll£ IS REfERENCE) FROM VANDDIARK lk LYNCH, INC .. 
r:lWRE •2.ogc 1SN!I!.DB.3D AWED ~p WINDR SUEIJIYISIC»t PLAN DRA'MNO J OF 3 ... 
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$- ~R PH~ I SOIL SAMPLNii LOCA.ll(»t 

I) ~R Pt1ASE II SOIL SAMPUNG LOCATION 

® 2010 INYES11~1JJM SOL SAMPUNG UX::ATlON 

1~Z.110(C) 'M-IERE APPROPRIA'T£. DEP'Tli IN~V,U. IS INDICAlED IN PARENTHESES 
(A) IS lltE 5HAll.OWEST DEPTH INTERVAL 
(B) IS lHE INTEANECIATE DEPlH INTEIOVAL 
(C) IS 1t£ DEEPEST DEP'TH NTERY.t.l 

- • • - APPRO)GMATE PRO~TY 90UNDAAY 

lilm: 

~5/ TOPOQRAPHC CONlt)IJRS 

D Flfl PHASE I 511.1) WASTE WNWDIENT UNTS 

D Afl PHASE II SIOI.JD WAS1E YMAIZMENT UNI1S 

D RA PHASE I AREA CF CONCERN (ADC) 

GJ RA PHASE II AREA OF CONCERN (ADC) 

1. F'ACIUTY GRID 15 BASED Cll!l DELAWARE STATE PLANE MERIDIAN, 
NAD 27. 

:Z. SOIL RESULTS ARE IN MIWGI'AMS PER Xll.OGRAM-

3. L£AD RE5UL 1S WHICH EXCEED THE USEPA REG10N Ill RIS<-BASED 
CDNCENTIIA11DN FOR NlUSTRIAL SOIL (BDO "'""'"' ARE SHO'Mol. 

4. RESULTS ARE FROW THE o-e INOi DEP'TH INTERVAL UNL£SS O'THER'MSE INDICAlED 
IN PARENTHESES. 

S 'NA" INDICATES PARAMETE!I NOT AN.t.l.YlfD 

6. SWMU• AND A0C1i ARE ONLY SHOWN THAT ARE RE~T 10 
THE 500111 PLANT. 

SQUP WASJE MANA(iEMtNI UN!l5 (REJ pHASE !) 

G) FORMER NORTH PHOSPHORIC ACID POND 

® SOUTH PHOSPHORIC ACD POND 

® FORMER SPAR BUILDINQ STORAI:E AREA 

@ SOUlH TIIEATMENT PLANT, DRUM S11JRAGE 

0 EmuENT CLARIAER 

@ EFFWENT CLARIFlER 

@) SOUlH WASTE TIIEATNENT SroRA!iE PAD 

@ SOUlH WASTE TIIEATNENT PLANT 

soup WA,SJE MANAGEMENT UNITS CRFJ PHASE 10 

@ FORMER HAZARDOUS WASTE STORAGE PAD 

@ FORMER ALUM PLANT AREA/DEBRIS STACINC AREA 

AREA$ Of CQNCERN (RFJ pHASf !) 

ADC 2 - ACID SPU AREA 
ADC 4 - CONRAIL F\JEL SPILL AREA 

AREAS QF CONCfRN (BFJ pHASE !!) 

A.OC 14 - FORMER SULFURIC ACID STORACE TAN< AREA SUt.IP 

~ 
1. EAR1H SCIENCE CONSULTANTS, INC., DRAIIIING NO. 6465415. 

2. APPROliiMATE LOW WATER L.t£ IS REFERENCED FROM YANDEJ.IARK & LYNCH, INC., 
FIGURE ":Z.OiC 1INIS.DB.lD AWED CORP WINOR SUBDI\o1SION PLAN DRA'MNG 3 OF 3". 
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Wi£IID. 
-$ RA PHASE I SOIL SAMPUNQ l.QCA"JDj 

I> RR PHASE II SOIL SAMPUNO UX:A.llON 

(i) 2D10 IN\€SllGA.llON SOIL SH.IPI...NQ LOCATIC»t 

II.!G(.l)/481l(R)/3, rllll(c) ~~ :~~~~TH~~:TEw~ESES. 
(8) IS THE INl'ERWEDIATE DEP-ni INlERVAL 
(c) IS THE DEEPEST DEP"ni INTERVAL 

- • • - APPROXIt.IATE PROPERTY BOUNDARY 

~6 / TtPOGAAPHIC CONTOURS 

IQIE 

0 Rfl PI-lASE 1 sa..o WASTE MANAQDIDIT ~ns 

D Rfl PHASE I sa.JD WASTE t.IANAGEMENT UNTS 

~~~~ RR PHASE I AREA OF ~CERN (AOC) 

[!I RA PHASE H AREA OF ~CERN (AOC) 

1. FACIU1Y QRID IS BASED ON DELAWARE STATE PLANE MEIIIDIAN, 
NAD 27. 

2. SOIL RESUL"r.; ARE IN t.IICRDIIRAMS PER KILOGRAt.l 

3. BEHZO(o)P'IRENE RESULTS l!HICH EXCEED THE USEPA REQIDN Ill SOIL 
SCREENING L.£\IEl. ~ GROONDWATER WIGRAllDN, DIWll(W All'!NUA110N 
FACTOR=20 (120~o/l<o) ARE SHO'IItl IN QREEN. RESULTS SHOWN IN RED ALSO EXCEED 
Tt£ USEPA FIEliiE»ii II RISK BASED CONCENTRAll~ FOR INDUS1RIAL SOL (JIIDpg/kg). 

4. RESULTS ARE FROM 1HE D-fl IND1 DEPTH INTERVAL UNLESS OTHERWISE INDICAlED 
IN PARENTHESES. 

~ •NA• INDICAlES PARAMETER NOT ANALYlED 

B. SWMU• AND 1\.001 AFtE ONLY SHOWN lliAT ARE I'El..E\94T TO 
THE SDVTH PLANT. 

S(J.Jp WA,STE MNUGEHENI UNIJS (RFJ PHASE !) 

CD FORWER NORTH PHOSPHORIC ACD POND 

@ SCU111 PHOSPHORIC ACID POND 

@ FORMER SPAR BUILDING STURAGE AREA 

@ SCU111 TREANENT PLANT, DIUI STORACE 

0 EFFLUENT CLARIRER 

@ EFFlUENT a.ARIFIER 

@ 50Ulli WASTE lREA'NENT 5~AGE PAD 

@ SCU111 WASTE TREANENT PI.NIT 

SQUQ WAST£ MANAGEMENT UNITS (BEl pHASE !!} 

@ FORMER HAZARDOUS WAS1E STORAGE PAD 

@ FORWER ALUY PLANT AREA/DEBRIS STAGING AREA 

AREAS Of CONCERN {RFJ PHASE !l 

AOC 2 - A.CD SPILl. AREA 
NJC 4 - ~RAIL FUEL SPILL AREA 

AREAS QE [XWCERN (RFJ pHASE !!) 

AOC 14 - FORWER SULFURIC ACID STORACE TAN~ AREA SUMP 

~ 
1. EAR1H SCIENCE CONSULTANTS, INC., ORAIIIING NO. 6465415. 

2. APPROliiMATE LOW WATER L.t£ IS REFERENCED FROM YANDENAR~ & LYNCH, INC., 
AQUAE '2.00C 1INIS.OB.l0 AWED CORP YINOR SUBDI\o1SION PLAN ORA'MNG 3 OF 3'. 
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A 

B 

c LEGEND 

W11!>-GW01 A 

WI1+-HP01 !"ij 

PIEZOMETER LOCATION 

HYDROPUNCH LOCA 110N 

• ElQSllNG PHASE 1 WEll LOCAllON 

B-J$ HISTORICAL CI'OUNDWATER 
MONITORING WEll LOCA110N 

APPROXIWA.TE PRtPERTY BOUNDARY 

'--....,./ 
D 
D 

rnPOGRAPHIC CDNTCU~S 

RF1 PHASE I 50UD WASTE WANAaENT UNilS 

~ 
fil 

Rf1 PHASE I AREA DF CONCERN [AOC) 

Rf1 PHASE II AREA OF CONCERN [AOC) 

DISSOLVED METALS roportod In •a/l 

Nl\ - Not Applicable 
NS • No StondGrd 
ND - Not Dettctld 
NAN • Not Anolyzod 

AHAJ YDCAI CIJ.IJ !f!ERS 

J - ANALYTE DETECTED AT AN ESTIMATED CONCENTRAllON 
ABOVE THE LABORATORY METHOD DETECllON UMIT BUT 
BELOW THE LABORATORY REPOR11NG UMIT. 

K - ANALYTE PRESIENT. REPORTED VALUE MAY BE BIASED 
HIGH. ACTUAL VAWE IS EXPECTED TO BE Lll'lltR. 

L - ANALYTE PRESENT. REPORTED VALUE MAY BE BIASED 
LOW. ACTUAL VALUE IS EXPECTED TO BE HIGHER. 

D - ~WSA~T- RESUL 1S REPORTED FROM A --1. EAR1H SCIDICE CD\ISU..TANTs- INC., DRAWING NO. 54!5MI!L 

2. 2YAC1EC DUINEERINg AN> ~SU..,...Q. INC., PHASE I AND PHASE II 
CRJJNDWATD: SAMPl.IIIG RESU..TS f'DR PES"nCIDES F1QURE NO. 3IC. 

l. AI"PRDX .. ATE LOW 'IMlER UNE 15 IUJ"ERDU::m FRCII VNGDIMK & LlNCt\, INC., 
AGUJIE ·1-ote 1-.ce.a~ ALLIED COfiP MINort SUBL'IIVIStON PLAN DfiAWING I Of r. 

2 

~ 

1. LOCATION OF IMPRO\IEMallS SHOWN ARE BASED ON AN 
ON THE GROUND AELO SURVEY DONE BY ND REMY ASSOCIATES CURING 
FEBRUARY OF 2007. 

2- COORDINATES AND ELEVATIONS ON THIS DRA'MNG WERE OBTAINED 
BY GPS DBSERVA 110NS ALONG ¥11TH TRADITIONAL SURVEY METHOOS 
DURING THE SAIME SURVEY. USING USGS BOICHMARK .IJ07111S AS CON1ROL 
COORDINATES ARE GIVEN IN THE NAD~ DELAWARE STATE PLANE SYSTEM, 
ELEVATIONS ARE IN THE NAVD81!(111111) DATUM. 

3. THIS DRAWING IS FOR WEll REfERENCE ONLY: NO BOUNDARY SURVEY 
WAS PERFORMED FOR THIS PRo.ECT. 

-!. FAOUTY GRID IS BASED ON DELAWARE STATE PLANE MERIDIAN, 
NAD 27. 

15. O!romrum ABC I• for Chrcmlum Ill 

&.. O.romium WCL il fg,. Tatd Ouamium 

7- Wangan•• RBC I• far nan-food Wangane• 

8. THE PHASE I INVESTIGA11CN RESULlS SHOWN ARE FOR ALL DETECTED 
COMPOUNDS. 

9. THE PHASE II INVESTIGATION RESULlS SHOWN ARE FOR COMPOUNDS 
WITH DETEC110NS THAT EXCEED THE EPA MCLo FOR TAP WATER OR THE 
RECION Ill R9Co FOR COMPOUNDS THAT DO NOT HAVE AN MCL 

10. FACIUTY GRID IS BASED ON DELAWARE STATE PLANE MERIDIAN, NAD 27. 

11. SIIIWUe AND AOC. ARE ONLY SHO.. THAT ARE R~T TO 
THE SCJJlli PLANT. 
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SOUP WASTE MANAQEHT UNIJS (REJ PHASE: !) 

CD FORMER NORTH PHOSPHORIC ADD Pa-ID @) SOUTH WASTE TREA TWENT STORACE PAD 

@ SOUTH PHOSPHORIC ACID POND @ WASTE OIL AST 

0 fORMER RED MUD SWRRY POND A @ WASTE OIL UST 

G) RED MUD SLURRY POND B @ SOUTH WASTE TREATMENT PLANT 

@ FORME~ SPAR BUILOINg STORAGE AREA @ HYPO MUDS IICCUMULA110N [2 AREAS) 

@ SOUTH TREA TMOIT PLANT, DRUM 5TD~AGE @ FORMER SPENT ACID LACOON 

0 EFFWENT CLARIFlER @ F'ORI.IER UST AREA 

@ EFFWOIT CLARIAER 

SQIIQ WASIE WANAGfWENI UNITS CREJ pHASE Ill 

@ FORMER !PRAY PCN> AREA 

@ FORMER WASTE QL STORAGE PAD 

@ FORME~ HAZARDOUS WASTE STORAGE PAD 

FORMER AWM PLANT AREA/DEBRIS STACINQ AREA 

3 4 

5 

AREAS Of CQNCEJN (Rf! PHASE !) 

NJC 1 - TAN~ 10 SPILL AREA 
AOC 2 - AQD SPILL AREA 
AOC 4 - CONRAL FUEL SPILl. AREA 

AREAS Qf CQNCEJN (RFJ pHASE !!) 

AOC 5 - FORMER SULFUR STORAGE TANK SPLL 
AOC 8 - FORMER ABOVECROOND FUEL STORAGE TAN~ A 

AOC 7 - FORMER SULFURIC ACID PLANT-UNPAVED AREA 

AOC B - FORMER SPENT SULFURIC ACD LOADING/UNLOADING AREA SUMPS 

AOC g - FORMER SPENT SULFURIC ACID STORAGE AREA SUMPS 
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AOC 10 - FORMER SULFURIC ACID PLANT AREA - ACID AND CAUSTIC STORAGE TANK AREA SUMPS 
AOC 11 - FORMER CONTACT SIJL.flRC AaD PI..ANT AREA A - AST AREA SUMPS AND IULDING SUMP 

AOC 12 - FORMER CONTACT SULFURIC ACID PLANT AREA B - A5T AREA SUMPS 

AOC 13 - FORMER PHOTOSALTS PLANT 5TO~AGE TANK AREA SUMPS 

AOC 14 - FORMER SULIURIC ACID STORACE TANK AREA SUMP 
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W115-G'MII. 

WI14-HP01 15i 

• 
HYll!IOPUNCH LOCATION 

EJQS11NC PHASE 1 WEll LOCA110N 

HISTORICAL GAOUNDWA TEA 
MONITORING WEll LOCA110N 

APPAO>CIMATE PROPERTY BOUNDARY 

"-,Ill / TOPOGftAPI"IIC CONTOURS 

D ll'F1 PHASE I 5Dl.IJ WA5T'E YNU.CBENT LNTS 

D RF1 PHASE II SOLID WM1E YANMDIENT UNITS 

0 Rf1 PHASE 1 AREA or coNCERN (AOC) 

D Rf1 PHASE II AREA OF !XNCERN (AOC) 

PES11CDES r.pcrt.:t in uv/1. 

NA. • Not Appllcabl8 
NS = No Standard 
ND = Nat D.t.ct.d 
NAN = No! Analyad 

&NALYTJCAL OUJ.UEJDS 

J- tllo'\,:YlfH~"Ilfi~~~A~~'!JIIA~J."tll1~11Eii'T 
BEUDW THE LABORATORY AEPOR11NG UMIT. 

K - ANALYTE PRESENT. REPORTED VALUE NAY BE BIASED 
HICH. ACTUAL VALUE IS EXPECTED 'T1l BE LD¥1ER. 

L - t6t,~~A~~.J:uE~Iro~~~WJ5 ~YHI~~d~ 
D - ~tL"h:YJ"Jfp!FT. RESUL 1S REPORTED FROIW A 

1. EAR1H SCIDICE CD\ISU..TANTs- INC., DRAWING NO. 54!5MI!L 

2. 2YAC1EC DUINEERINg AN> ~SU..,...Q. INC., PHASE I AND PHASE II 
CRJJNDWATD: SAMPl.IIIG RESU..TS f'DR PES"nCIDES F1QURE NO. 3IC. 

l. AI"PRDX .. ATE LOW 'IMlER UNE 15 IUJ"ERDU::m FRCII VNGDIMK & LlNCt\, INC., 
AGUJIE ·1-ote 1-.ce.a~ ALLIED COfiP MINort SUBL'IIVIStON PLAN DfiAWING I Of r. 
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1. LOCATION OF IMPRDVEMENlS SHOWN ARE BASED ON AN 
ON THE llROUND AELD SURVEY DONE BY ND AEMY IISSOOA TES DURING 
AEBRUAAY OF '1/X17. 

2- COORDINA1ES AND ELEVATIONS ON THIS DI'AWINC YIEAE OBTAINED 
BY CPS OBSERVA110NS ALONG WITH TRADITIONAL SURVEY METHODS 
DURING THE SAWE SURVEY. USING USGS BENCHMARK ..U071MS AS CONTROL 
COOI'DINA1ES ARE Gl'ltN IN THE NADIIJ DELAWARE STATE PLANE SYSllM, 
ELEVA110NS ARE IN THE NAVD88(1991) DATUM. 

3. THIS DRAl!IING IS FOR WELL REFERENCE ONLY: ND BOUNDARY SURVEY 
WAS PERFORIMED FOR THIS PRo.ECT. 

4. FAOUTY CRID IS BASED ON DELAWARE STATE PLANE MERIDIAN, 
NAD 27. 

!5.. Chromium RBC Ill for Chromium Ill 

S. 01romium MQ. i• for Total Ouomlum 

7. Wm1gan._ ABC '- far non-food Wanp .. 

1!. THE PHASE I IN'IES11GA110N RESUL 1S SHOWN ARE FOR ALL DETECTED 
COMPOUNDS. 

9. THE PHASE II IN'IES11GA110N RESULlS SHOWN ARE FOR OOIIPOUNDS 
WITH DETEC110NS THAT EXCEED THE EPA MCLo FOR TAP WATER DR THE 
REGION Ill RBC. FOR COIWPOUNDS THAT DO NOT HAVE AN MCL 

10. FACIUTY GRID IS BASED ON DELAWARE STATE PLANE MERIDIAN, NAO 27. 

11. SWMUe AND AOCI ARE ONLY SHtnii'N THAT AAE ~T TQ 
THE SOUTH PLANT. 
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AOC 5 - FORMER SULFUR S'TllRAC:E TANK SPILL 
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AOC 8 - FORMER SPENT SULFURIC AOID STa>AGE AREA SUMPS 
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AOC 10 - FORMER SULFURIC ACID PLANT AREA - ACID AND CAUSTIC S'TllRAC:E TANK AREA SUMPS 
ADC 11 - FORMER CONTACT SULFI.RIC AOID PLANT AREA A - AST AREA SUMPS AND llJILDING SUI.f' 
AOC 12 - FORMER CONTACT SULFURIC AOID PLANT AREA B - AST AREA SUMPS 
AOC 13 - FORMER PHOTOSAL.TS PI..ANT STORAGE TANK AREA SUMPS 

AOC 14 - FORMER SULFURIC ACID STORAGE TANK AREA SUMP 
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UMMINGS 
ITER 

(l ' 

CONSULTANTS, INC. 

Mr. Russell H. Fish 
Office of Remediation 3LC20 
U.S. Environmental Protection Agency 
1650 Arch Street 
Philadelphia, PA 19103-2029 

RE: SEDIMENT, SOIL AND GROUNDWATER DATA 
GENERAL CHEMICAL CORPORATION 
HONEYWELL INTERNATIONAL INC. 
CLAYMONT, DELAWARE 

Dear Mr. Fish: 

September 27, 2010 
Project No. 360.20 

On behalfofGeneral Chemical Corporation (GCC) and Honeywell International Inc. (Honeywell), 
enclosed are three copies of summaries of the results for data collected in July 2010 pursuant to the 
May 21, 2010 USEPA-approved Work Plan. Additionally, one copy ofthis information is being 
provided to the Delaware Department ofNatural Resources and Environmental Control. For each 
matrix, a tabular format summary arid a chem-box drawing summarizing the results at each sampling 
location are provided. All organic data have been validated via USEPA Region III M2 data review. 
All inorganic data have been validated via USEPA Region III IM1 data review. Raw analytical data 
will be provided electronically on disk under a separate transmittal. 

Honeywell and GCC are prepared to meet with USEPA at your earliest convenience to discuss the 
next steps with respect to the sluiceway results. We will be contacting you within the next several 
days to ask you for your availability to meet for this discussion. 

Sincerely, 
Cummings/Riter Consultants, Inc. 

,-·iZw c { L.L 
Robert C. Hendricks 
Vice President 

RCH/jar 
Enclosures 

cc: Mr. Bryan Ashby- Delaware Department ofNatural Resources and Environmental 
Control (one copy) 

Mr. Prashant Gupta- Honeywell International Inc. (electronic mail) 
Mr. Michael Ware- General Chemical Corporation (electronic mail) 
Dean Calland, Esq.- Babst, Calland, Clements, and Zomnir, P.C. (electronic mail) 
Mr. Nelson Johnson- Arnold & Porter (electronic mail) 
Mr. Richard Karr, P.O.- Mactec Engineering & Consulting, Inc. (electronic mail) 

360/LIJ-trans Sed,Soil,andGW Data 10 Duff Road • Suite 500 • Pittsburgh, PA 15235 
(412) 241-4500 • FAX (412) 241-7500 • E-Mail: crc@cummingsriter.com 



Table 1 
Summary of the Sediment Sample Analytical Results 

July 2010 Sampling Event 
Generl Chemical Corp./Honeywell International Inc. 

Claymont, Delaware 

SamplelD: 

Date: USEPA 
Lab Sample ID #: Region III 

BTAG 
CAS No. 

,Pesticides (mglkg) 

alpha-BHC 319-84-6 1.36 
beta-BHC 319-85-7 5* 
delta-BHC 319-86-8 6.4* 
gamm.a-BHC (Lindane) 58-89-9 0.00032 
INdrin 309-00-2 0.002* 
Endosulfan I 115-29-7 0.000107 
Dieldrin 60-57-1 0.00072 
Endrin 72-20-8 0.00267 
Endrin ketone - -
Endosulfan II 115-29-7 0.000107 
Endosulfan sulfate - 0.000357 
4,4'-DDD 72-54-8 0.00122 
4,4'-DDE 72-55-9 0.00207 
4,4'-DDT 50-29-3 0.00119 
gamma-Chlordane 12789-03-6 -
Metals (mg/kg) 

Arsenic 7440-38-2 7.24 
Lead 7439-92-1 30.2 
!Percent Solids (%) -
!percent Moisture (%) -
Total Organic Carbon (mglkg) -

Prepared By: JMG 9/9/10 
Notes: Checked By: SAK 9/13/10 
I. mg/kg = milligrams per kilogram 
2. ND - Analyte was not detected above the laboratory reporting limit. 
3. J - Analyte was reported at an estimated concentration between the method detection 
limit and the lahoratoty reporting limit. 

4. PG - The percent difference between the original and confirmation analyses is 
greater than 40% 
5. J Qualifier in Metals analysis indicates Method Blank Contamination 
6. USEPA Region III BTAG- US Environmental Protection Agency Biological 
Tedutical Assistance Group Screening Benchmarks for Regiou ill. All compounts 
compared to Marine Screening Benchmarks, unless denoted by •. Compounds denoted 
by • are compared to Freshwater Screening Benchmarks due to lack of a Marine 
Screening Benchmark. 

L:\users\rch\Genchem -DV\Additional soil.sediment.gw.sampling results\Table 1 - Sediment Sample Results.xls 

SE-ll 

1nn.o1o 
COG090595-001 

0.033 J 
ND (0.034) 

0.0094J 
0.012 J 

ND(0.034) 
ND(0.034) 

0.18 
ND (0.034) 
ND (0.034) 
ND (0.034) 
ND(0.034) 

1.3 
0.28J 
0.62 

ND(0.034) 

255 
488J 

48.5 

52.0 

26,800 

SE-12 

1nn.o1o 
COG090595-002 

ND(0.0045) 
ND(0.0045) 
O.OOI2J,PG 

0.00091 J 
ND(0.0045) 
ND(0.0045) 
ND(0.0045) 
ND(0.0045) 
ND(0.0045) 
ND(0.0045) 
ND (0.0045) 

0.31 
0.03J 
0.17 

ND(0.0045) 

84.2 
JOOJ 

38.7 

63.0 

36,400 

SE-13 SE-14 SE-15 
1nn.o1o 7nn.oto 7nf1.010 

COG090595-003 C0G090595-004 C0G090595-00S 

1.0 J 0.79J ND(0.042) 
3.6J 3.7J ND(0.042) 

0.0035 J 0.0013 J 0.0095 J 
ND(0.0049) 0.0023J ND(0.042) 

0.0018 J ND(0.0048) ND(0.042) 
~ 

ND(0.0049) ND(0.0048) ND(0.042) 
ND(0.0049) 0.051 0.062 
ND(0.0049) 0.0016 J ND(0.042) 
ND(0.0049) ND (0.0048) ND(0.042) 
ND(0.0049) ND (0.0048) ND(0.042) 
ND(0.0049) ND (0.0048) ND(0.042) 

0.24 0.28 0.74 
0.017 J 0.034J 0.036J 

0.15 0.27 0.93 
0.0079 0.013 ND(0.042) 

56.6 86.4 89.0 
69.3J 76.5J 69.4J 

34.2 34.3 39.4 

66.0 66.0 61.0 

30,700 41.200 30,000 

~-

1 of4 



Tablet 
Summary of the Sediment Sample Analytical Results 

July 2010 Sampling Event 
Generl Chemical Corp./HoneyweU International Inc. 

SampleiD: 

Date: 
Lab Sample ID #: 

CAS No. 
Pesticides (mglkg) 

alpha-BHC 319-84-6 
beta-BHC 319-85-7 
delta-BHC 319-86-8 
gamma-BHC (Lindane} 58-89-9 
Aldrin 309-00-2 
Endosulfan I 115-29-7 
Dieldrin 60-57-1 
Endrin 72-20-8 
Endrin ketone -
Endosulfan II 115-29-7 
Endosulfan sulfate -
4,4'-DDD 72-54-8 
4,4'-DDE 72-55-9 
4,4'-DDT 50-29-3 
gamma-Chlordane 12789-03-6 
~etals (mg/kg) 

fAI"senic 7440-38-2 
Lead 7439-92-1 
!Percent Solids (%) -
IPercent Moistlue (%) -
Total Orglltlic Cllrbon (mgllcg) -

Prepared By: 
Notes: Checked By: 
I. mglkg = milligrams per kilogram 
2. ND - Analyte was not detected above the laboratory reporting limit. 
3 . J - Analyte was reported at an estimated concentration between the method detection 
limit and the laboratory reporting limit. 
4. PG - The percent difference between the original and confirmation analyses is 
greater than 40% 
5. J Qualifier in Metals analysis indicates Method Blank Contamination 
6. USEPA Region III BTAG- US Environmental Protection Agency Biological 
T ~chnical Assisllince Group Screening Benchmarks for Region Ill. All compounts 
compared to Marine Screening Benchmarks, unless denoted by •. Compounds denoted 
by • are compared to Freshwater Screening Benchmarks due to lack of a Marine 
Screening Benchmark. 

Claymont, Delaware 

SE-16 SE-17 
7nll010 1nnoxo 

C0G09059>006 C0G09059>007 

ND(0.019) 0.0321 
ND(0.019) ND (0.18) 
ND(0.019) ND (0.18) 
ND(O.OI9) ND (0.18) 
ND(0.019) ND(0.18) 
ND(O.OI9) ND(O.l8) 
ND (0.019) 0.46 
ND (0.019) ND (0.18) 
ND (0.019) ND (0.18) 
ND (0.019) ND (0.18) 
ND (0.019) ND (0.18) 

0.85 4.1 
0.064J 0.18J 

l.l 1.9 
ND(0.019) ND (0.18) 

129.0 1,050 
77.5J 481 J 

44.0 46.0 

56.0 54.0 
25,900 22,900 

L:\users\rch\Genchem -DV\Additional soil.sedimenlgw.sampling results\ Table 1 -Sediment Sample Resutts.xls 

SE-18 
1nnoxo 

C0G09059>008 

ND(0.021} 
ND(0.021) 
ND(0.021) 
ND (0.021) 
ND(0.021) 
ND(0.021) 

0.028 
ND(0.021) 
ND(0.021) 
ND (0.021) 
ND (0.021) 

0.16 
0.038J 

0.5 
ND (0.021) 

25.8 
64.1 J 

40.4 

60.0 

24,100 

SE-19 SE-10 SE-ll 
1nnoxo 1nnoxo 1nnoxo 

C0G090595-009 C0G090595-010 C0G090595-0ll 

ND(0.0026) ND(0.0039) ND(0.0039) 
0.0039 ND(0.0039) ND(0.0039) 

0.00059 J 0.000641 ND(0.0039) 
ND(0.0026) 0.0011 J ND(0.0039) 
ND(0.0026) ND(0.0039) 0.0061 J ------
ND(0.0026) ND(0.0039) 0.0021 J 
ND(0.0026) ND(0.0039) ND(0.0039) 
ND(0.0026) ND(0.0039) 0.01 
ND(0.0026) ND(0.0039) 0.0043 J 
ND(0.0026) ND(0.0039) 0.00l1J 
ND(0.0026) ND(0.0039) O.OOUJ 

0.14 0.15 0.19 
0.016 0.013 J O.llJ 
0.11 0.19 0.2.3 

0.021 0.0055 ND(0.0039) 
' 

I 
16.7 10.0 61.3 

SO.lJ 38.1J ll7J 

31.9 43.0 43.0 
68.0 57.0 57.0 

32,400 22,500 26,700 

----" 

2of<4 



Table 1 
Summary of the Sediment Sample Analytical Results 

July 2010 Sampling Event 
Generl Chemical Corp./Honeywell International Inc. 

SampleiD: 

Date: 
Lab Sample ID #: 

CAS No. 
festicides (mglkg) 
alpha-BHC 319-84-6 
beta-BHC 319-85-7 
delta-BHC 319-86-8 
gamma-BHC (Lindane) 58-89-9 
Aldrin 309-00-2 
Endosulfan I 115-29-7 
Dieldrin 60-57-1 
Endrin 72-20-8 
Endrin ketone -
Endosulfan II 115-29-7 
Endosulfan sulfate -
4,4'-DDD 72-54-8 
4,4'-DDE 72-55-9 
4,4'-DDT 50-29-3 
gamma-Chlordane 12789-03-6 
Metals (mglkg) 
Arsenic 7440-38-2 
Lead 7439-92-1 
!Percent Solids (%) -
!Percent Moisture (%) -
ToiJIJ Organic Carbon {11tg/l{g) -

Prepared By: 
Notes: Checked By: 
I. mgtkg = milligrams per kilogram 
2. ND - Analyte was not detected above the laboratory reporting limit. 
3. J - Analyte was reported at an estimated concentration between the method detection 
limit and the laboratory reporting limit. 

4. PG - The percent difference between the original and confirmation analyses is 
greater than 40% 
5. J Qualifier in Metals analysis indicates Method Blank Contamination 
6. USEPA Region III BTAG- US Environmental Protection Agency Biological 
Technical Assistance Group S~Tt:t:ning Benchmarks for Region IIi. All compounts 
compared to Marine Screening Benchmarks, unless denoted by •. Compounds denoted 
by • are compared to Freshwater Screening Benchmarks due to lack of a Marine 
Screening Benchmark. 

Claymont, Delaware 

SE-22 SE-23 
7n/2010 7nl2010 

COG09059>012 COG09059>013 

ND (0.018) ND(0.038) 
ND (0.018) ND(0.038) 
ND.(0.018) ND(0.038) 
ND(0.018) ND(0.038) 

0.0055J,PG ND(0.038) 
ND(0.018) ND(0.038) 
ND (O.Ql8) 0.0078J 
ND(0.018) ND(0.038) 
ND (0.018) ND(0.038) 
ND (O.D18) ND(0.038) 
ND (0.018) ND(0.038) 

0.35 1.9 
0.055J 0.24 

0.44 2.6 
ND (0.018) ND (0.038) 

860.0 165.0 
353J 165J 

45.6 43.6 

54.0 56.0 

26,600 33,700 

l:luserslrch\Genchem -DV\Additional soil.sediment.gw.sampling results\ Table 1 -Sediment Sample Results.xls 

SE-24 

7/8/2010 
COG09059>014 

0.43 

0.06 

0.072 
0.1 

ND(0.043) 
ND(0.043) 
ND(0.043) 
ND(0.043) 
ND(0.043) 
ND(0.043) 
ND(0.043) 

1.5 
0.34 
1.6 

ND(0.043) 

3,500.0 
6UJ 

39.1 

61.0 

12,400 

SE-25 SE-26 SE-27 I 
7/812010 7/812010 7/812010 

COG09059>015 COG09059>016 COG090S9>017 I 

I 

0.35 J 0.35 J 38J 
ND (1.8) ND (0.87) ND(I40) 
ND (1.8) 0.17 J ND (140) 
ND (1.8) ND (0.87) ND(I40) 
ND (1.8) ND (0.87) ND (140) 

~ 

ND (1.8) ND(0.87) ND (140) 
ND (1.8) ND(0.87) ND (140) 
ND (1.8) ND(0.87) ND(140) 
ND(1.8) ND(0.87) ND(140) 
ND (1.8) ND (0.87) ND(140) 
ND (1.8) ND (0.87) ND (140) 

68J 66J 1800 
8..7J 5.8J 220 
140J 32J 5300 

ND (1.8) ND (0.87) ND (140) 

944J 960J 396.0 
260J 738J 408J 

4.5 9.6 28.9 

95.0 90.0 71.0 

93,300 J 58,200 J 41,500 

----
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Table 1 
Summary of the Sediment Sample Analytical Results 

July 2010 Sampling Event 
Generl Chemical Corp./HoneyweU International Inc. 

Claymont, Delaware 

SampleiD: 
Date: 

Lab Sample ID #: 

CAS No. 
!Pesticides (llll!lki!) 

alpha-BHC 319-84-6 
jbeta-BHC 319-85-7 
delta-BHC 319-86-8 
gamma-BHC (Lindane) 58-89-9 
Aldrin 309.00-2 
pndosulfan 1 115-29-7 
Pieldrin 60-57-1 
Endrin 72-20-8 
Endrin ketone -
Endosulfan II 115-29-7 
Endosulfan sulfilte -
~,4'-DDD 72-54-8 
4,4'-DDE 12-55-9 
4,4'-DDT 50-29-3 
gamma-Chlordane 12789.03-6 
~etals (mglkg) 

!Arsenic 7440-38-2 
Lead 7439-92-1 
!Percent Solids (%) -
!Percent Moisture l"-'J -
Tollll Orl!anic Carbon (llll!lki!) -

Prepared By: 
Notes: Checked By: 
1. mglkg = milligrams per kilogram 
2. ND - Analyte was not detected above the laboratory reporting limit 
3. J - Analyte was reported at an estimated concentration between the method detection 
limit and the laboratory reporting limit. 
4. PG- The percent difference between the original and confirmation analyses is 
greater than 40% 
5. J Qualifier in Metals analysis indicates Method Blank Contamination 
6. USEPA Region III BTAG- US Environmental Protection Agency Biological 
Technical Assistance Group Screening Benchmarks for Region III. All compounts 
compared to Marine Screening Benchmarks, unless denoted by •. Compounds denoted 
by • are compared to Freshwater Screening Benchmarks due to lack of a Marine 
Screening Benchmark. 

L:lusers\rCh\Genchem -DV\Additional soil.sediment.gw.sampling results\ Table 1 -Sediment Sample Resulls.xls 

SE-28 
7/812010 

C0G090595-018 

0.85 J 
2.4J 

0.220J 
ND(l.3) 
ND(l.3} 
ND (1.3) 
ND (1.3) 
ND (1.3) 
ND (1.3) 
ND (1.3) 
ND(1.3) 

42 
6.3J 
74J 

ND (1.3) 

785J 
282J 

6.5 
94.0 

80,100 J 

SE-29 DUP-1 (SE-25) 
71812010 71812010 

C0G090595-019 C0G090595-020 

3.9J 0.3 J 
0.32J ND (1.6) 
2.1 J ND (1.6) 
1J ND(l.6} 

ND (1.1) ND (1.6) ~. 

ND (1.1} ND(I.6) 
ND (1.1) ND (1.6) 

I 
ND(l.l) ND(l.6) 

I ND (1.1) ND (1.6) 
ND (1.1} ND (1.6) 
ND (1.1} ND(1.6) 

23J S6J 
2.1 J 4.5J 
1.2J 89J 

ND(l.l} ND (1.6) 

1010UJ 741J 
2020J 190J 

7.3 5.1 
93.0 95.0 

20,000J 58,500 J 

~ 

4of4 



Table2 
Summary of the Soil Sample Analytical Results 

July 2010 Sampling Event 
Generl Chemical CorpJHoneywell International Inc. 

SampleiD: 
Date: 

Lab Sample ID #: 

CAS No. 
!Pesticides (mg/kg) 

alpha-BHC 319-84-6 
beta-BHC 319-85-7 
delta-BHC 319-86-8 
gamma-BHC (Lindane) 58-89-9 
Heptachlor 76-44-8 
~drin 309-00-2 
Heptachlor epoxide 1024-57-3 
Endosulfan I 115-29-7 
Dieldrin 60-57-1 
Endrin 72-20-8 
IEndrin ketone -
Endosulfan ll 115-29-7 
Endosulfan sulfate -
4,4'-DDD 72-54-8 
4,4'-DDE 72-55-9 
4,4'-DDT 50-29-3 
Methoxychlor 72-43-5 
alpha-Chlordane 12789-03-6 
gamma-Chlordane 12789-03-6 
Metals (mg-*g) 

Arsenic 7440-38-2 
Lead 7439-92-1 
!Percent Solids (%) -
!Percent Moisture (%) -
Total Orgamc Carbon (mglkg) -
Notes: 
I. ~glkg ~micrograms per kilogram, mglkg ~milligrams per kilogram 
2. ND - Analyte was not detected above the laboratory reporting limi~ 
3. 1 - Analyte was reported at an estimated concentration between the method 
detection limit and the laboratory reporting limit 

4. PG - The percent difference between the original and confinnalion analyses is greater than 40'/o 
5. E- Analyte reported with matrix interference 

6. B - Analyte was reported at an estimated concentration between the method detection limit and 
the laboratory reporting limit iu Metals Analysis 

USEPA 
Carcinogenic 

Industrial RSL 

0.27 
0.96 

-
2.1 

0.38 
0.1 

0.19 

-
0.11 

-
-
-
-

7.2 
5.1 
7 

-
6.5 
6.5 

1.6 

-

L:lusers\rch\Genchem -DV\Additional soil.sedimenlgw.sampling results\Table 2- Soil Sample Results.Jds 

Claymont, Delaware 

SP-1 SP-2 
USEPA 7nt:z010 1nt:zo1o 

Noncancer COG090S98-001 COG090S98-002 
Industrial RSL 

4900 2.4 ND(0.2) 
- 2.2 ND(0.2) 
- 0.3201,PG ND{0.2) 

240 1.4 ND{0.2) 
310 ND(0.86) ND(0.2) 
18 ND(0.86) ND(0.2) 
8 ND(0.86) ND(0.2) 

3700 ND(0.86) ND{0.2) 
31 0.180J ND(0.2) 
180 ND(0.86) ND(0.2) 
- ND(0.86) ND{0.2) 

3700 0.1901,PG ND(0.2) 
- ND(0.86) ND{0.2) 
- 22 5.7 
- 9.3 2.2 

430 55 10 
3100 ND (1.7) ND (0.4) 
400 ND(0.86) ND(0.0002) 
400 0.6701 0.1301 

260 973 123 
800 3,400 382 

97.4 83.5 

2.6 17.0 

43,900 135,000 

SP-3 SP-4 SP-5 
7nt:z010 7nt:z010 1nt:zo1o 

COG090S98-005 COG090S98-004 COG090S98-003 

ND{0.096) 0.00171 ND(0.021) 
ND(0.096) ND(0.0092) ND(0.021) 
ND(0.096) ND{0.0092) ND(0.021) 
ND{0.096) ND(0.0092) ND(0.021) 
ND(0.096) ND(0.0092) ND(0.021) 
ND(0.096) ND(0.0092) ND(O.OZI) 
ND(0.096) ND(0.009Z) ND(0.021) 

~. 

ND(0.096) ND(0.0092) ND(0.021) 
0.49 ND(0.0092) 0.00641 
0.74 0.065 ND(0.021) 

ND(0.096) ND(0.0092) ND(0.021) 
ND(O.o96) ND(0.0092) ND(0.021) 
ND(0.096) ND(0.0092) ND(0.021) 

1.6 0.062 0.37 
1.4 0.087 0.14 
4.5 0.25 0.85 I 

ND (0.19) ND(O.Ol8) ND(0.042) I 

ND(0.096) ND(0.0092) ND (0.021) 
0.0361,PG ND(0.0092) ND(0.021) 

84 179 159 
314 1.230 250 
86.0 90.1 77.6 
14.0 9.9 22.0 

210,000 2,760 3,350 

~ 
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Tablel 
Summary of the Soil Sample Analytical Results 

July 2010 Sampling Event 
Generl Chemical Corp./Honeywell International Inc. 

SampleiD: 
Date: 

Lab Sample ID #: 

CAS No. 
~ides (mglkg) 

alpha-BHC 319-84-6 
~-BHC 319-85-7 
delta-BHC 319-86-8 
pmma-BHC (Lindane) 58-89-9 
Heptachlor 76-44-8 
jAidrin 309-00-2 
Heptachlor epoxide 1024-57-3 
Endosulfan I 115-29-7 
Dieldrin 60-57-1 
Endrin 72-20-8 
Endrin ketone -
Endosulfan II 115-29-7 
Endosulfan sulfate -
4,4'-DDD 72-54-8 
4,4'-DDE 72-55-9 
4,4'-DDT 50-29-3 
~ethoxycblor 72-43-5 
alpha-Chlordane 12789-03-6 
gamma-Chlordane 12789-03-6 
Wemls (mglkg) 

~enic 7440-38-2 
14_ad 7439-92-1 
IPercent Solids (") -
IJ>ucent Moisture (",6) -
Toflll Organic Carbo11 (mglkg) 

Notes: 
I. f1g/kg ~ micrograms per kilogram, mglkg = milligrams per kilogram 
2. ND - Analyte was not detected above the laboratory reporting limit 
3. 1 - Analyte was reported at an estimated concentration between the method 
detection limit and the labotatory reportiog limit 

4. PG- The percent differeoce between the original and confitmatioo analyses is greater than 40"/o 
5. E • Analyte reported with mairix intclference 

6. B - Analyte was reported at an estimated concentration between the method detectioo limit and 
the laboratory reporting limit in Metals Analysis 

USEPA 
Carcinogellic 

laduslrial RSL 

0.27 
0.96 

-
2.1 

0.38 
0.1 

0.19 

-
0.11 

-
-
-
-

7.2 

5.1 
7 

-
6.5 
6.5 

1.6 
. 

L:\userslrch\Genchem -DV\Additional soil.sedimentgw.sampling results\ Table 2- Soil Sample Results.Jds 

Claymont, Delaware 

SP-6 SP-7 
USEPA 7nnoto 7nnoto 

Noncanc:er COG090598-009 C0G090598-008 
ladustrial RSL 

4900 ND(0.019) ND(O.OI7) 
. 0.0056] ND(0.017) 

- ND(O.Ol9) ND(0.017) 
240 0.0063] ND(0.017) 
310 ND(0.019) 0.061] 
18 ND(O.Ol9) 0.23 
8 ND(O.Ol9) 0.28 

3700 ND(0.019) ND(0.017) 
31 0.09 ND(O.OI7) 
180 0.14 0.22 

- 0.0171 0.0097] 
3700 ND(0.019) ND(0.017) 

- ND(O.OI9) ND(0.017) 

- 0.55 0.31 

- 0.74 0.79 
430 I 1.1 

3100 ND(0.038) ND(0.034) 
400 ND(0.019) 0.009] 
400 0.016J 0.18J 

260 94.1 37.5 
800 323 477 

87.1 97.1 

13.0 2.9 

94.700 45,900 

SP-8 SP-9 SP-10 
7nnoto 7nnoto 7nnoto 

C0G09059S-006 COG090598-007 COG090598-812 

ND(0.019) ND (0.00097) ND (0.00093) 
ND(0.019) ND (0.00097) ND (0.00093) 
ND(0.019) ND (0.00097) 0.00014] 
ND(0.019) 0.00041 0.0013 
ND(O.Ol9) ND (0.00097) ND (0.00093) 
ND(0.019) ND (0.00097) ND (0.00093) 
ND(0.019) ND (0.00097) ND (0.00093) -----
ND(0.019) ND (0.00097) ND (0.00093) 

0.092 0.0044 0.001 
ND(0.019) ND (0.00097) ND (0.00093) 
ND(0.019) 0.00054] 0.00016] 
ND(0.019) ND (0.00097) 0.00031] 
ND(0.019) 0.000231 0.000611 

0.3 0.017 0.0019PG 
0.31 0.021 0.0016 
0.5 0.063 0.0055 

ND(0.038) ND(0.0019) ND(0.0019) 
ND(O.Ol9) ND (0.00097) ND (0.00093) 

0.033 ND (0.00097) ND (0.00093) 

50.2 8.9 0.24B 
244 143 39.1 

86.9 85.9 88.7 

13.0 14.0 11.0 

121.000 11.700 8,880 

~ 
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Table2 
Summary of the Soil Sample Analytical Results 

July 2010 Sampling Event 
Generl Chemical CorpJHoneywell International Inc. 

SampleiD: 
Date: 

Lab Sample ID #: 

CAS No. 
!Pesticides (mg!kg) 

alpha-BHC 319-84-6 
beta-BHC 319-85-7 
delta-BHC 319-86-8 
gamma-BHC (Lindane) 58-89-9 
Heptachlor 76-44-8 
Aldrin 309-00-2 
Heptachlor epoxide 1024-57-3 
Endosulfan I 115-29-7 
Dieldrin 60-57-1 
Endrin 72-20-8 
Endrin ketone -
Endosulfan n 115-29-7 
Endosulfan sulfate -
4,4'-DDD 72-54-8 
~.4'-DDE 72-55-9 
4,4'-DDT 50-29-3 
Methoxychlor 72-43-5 
alpha-Chlordane 12789-03-6 
gamma-Chlordane 12789-03-6 
Metals (mglkg) 

Arsenic 7440-38-2 
Lead 7439-92-1 
Percent Solids_(%) -
Percent Moisture(%) -
Total Organk Carbon (mglkg) -
~ 
I. 11g/kg =micrograms per kilogram, mg/kg =milligrams per kilogram 
2. ND - Analyte was not detected above the laboratory reporting limit 
3. 1 - Analyte was reported at ao estimated concentration between the method 
detection limit and the laboratory reporting limit 

4. PG- The percent difference between the original and coofi.rmation analyses is greater than 400/o 
5. E- Analyte reponed with matrix intetference 

6. B - Analyte was reponed at an estimated concentration between lhe melhod detection limit and 
lhe laboratory reporting limit in Metals Analysis 

USEPA 
Carcinogenic 

ladu . .trial RSL 

0.27 
0.96 

-
2.1 
0.38 
0.1 

0.19 

-
0.11 

-
-
-
-

7.2 
5.1 
7 

-
6.5 
6.5 

1.6 

-

L:\userslrch\Genchem -DV\Additional soil.sedimentgw.sampling results\ Table 2- Soil Sample Results.xls 

Claymont, Delaware 

SP-11 SP-1:Z 
USEPA 1nn.o1o 1nn.o1o 

Noncancer COG090598-0IO COG0905911-011 
ladustrial RSL 

4900 0.000441 ND(O.OOI) 

- ND(0.0011) ND(O.OOI) 
- ND(0.0011) 0.000221 

240 0.000191 0.000631 
3!0 ND(O.OO!l) ND(O.OO!) 
18 0.0011 ND(O.OOI) 
8 0.0011 0.000291 

3700 ND(O.OOII) ND{O.OOI) 
31 0.000981 0.000691 
180 0.00141 0.000291 
- 0.00161 0.000671 

3700 ND{O.OOII) ND{O.OOI) 
- 0.0011 ND{O.OOI) 
- 0.0081 PG 0.0061 
- 0.0068 0.0089 

430 0.023 0.028 
3!00 ND{0.0021) ND{0.0021) 
400 ND(0.0011) ND{O.OOI) 
400 0.0005 J ND{O.OOI) 

260 u.s 0.98 
800 128 60.9 

78.3 79.7 
22.0 20.0 

-- ~.700 --- -
39,800 

--

SP-13 SP-14 SP-15 
71811.010 71811.010 718/1.010 

COG0905911-014 C0G0905911-015 COG0905911-016 

ND(O.OOI9) ND(0.0018) 0.00261 
0.0011 1 ND(0.0018) ND(0.011) 

0.000351 0.00681 ND(0.011) 
0.0017 J 0.0011 1 ND(O.OII) 

ND(0.00!9) 0.00871 ND(0.011) 
0.00051 1 0.022PG ND(0.011) 

ND(0.0019) 0.037 ND(O.Oll) 
---, 

ND{0.0019) ND{0.0018) ND(0.011) 
0.000601 ND{0.0018) 0.026 

O.oJ7 0.023 ND{O.OII) 
ND{O.OOI9) 0.0021 PG ND(O.OII) 
ND(0.0019) ND(0.0018) ND{O.OII) 
ND{0.00!9) ND{0.0018) ND{O.OII) 

0.034 0.014 0.11 
I 0.029 0.0151 0.075 

0.087 0,038 0.38 
ND (0.0039) ND(0.0036) ND{0.022) 
ND(0.0019) ND{0.0018) ND{0.011) 

0.00221 0.023 PG ND(O.OII) 

0.44B 6.1 8.7 
77.7 248 108 
86.1 93.1 77.3 
14.0 6.9 23.0 

9,910 48,300 14,800 - --

---=----
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Table2 
Summary of the Soil Sample Analytical Results 

July 2010 Sampling Event 
Generl Chemical Corp./Honeywell International Inc. 

SampleiD: 

Date: 
Lab Sample 1D ##: 

CAS No. 
esticitles ( 111J:/Icg)_ 

alpha-BHC 319-84-6 
fbeta-BHC 319-85-7 
delta-BHC 319-86-8 

amma-BHC (Lindane) 58-89-9 
Heptachlor 76-44-8 
Aldrin 309.{)0-2 
Heptachlor epoxide 1024-57-3 
Endosulfan I 115-29-7 
Dieldrin 60-57-1 
Endrin 72-20-8 
Endrin ketone -
Endosulfan II 115-29-7 
Endosulfan sulfate -
4,4'-DDD 72-54-8 
~.4'-DDE 72-55-9 
4,4'-DDT 50-29-3 
Methoxychlor 72-43-5 
alpha-Chlordane 12789.{)3-6 
gamma-Chlordane 12789.{)3-6 
I,Metals (mglkg)_ 

f-\rsenic 7440-38-2 
Lead 7439-92-1 
IPocent SoiU/s f"-'J -
!Percent Moisture f"-'J -
Total Organic Ou-bon (mg/l<g) -

~ 
I. 11gikg = micrograms per kilogram, mgikg = milligrams per kilogram 
2. ND - Analyte was not detected above the laboratory reporting limit 
3. 1 - Analyte was reported at an estimated concentration between the method 
detection limit and the laboratory reporting limit 

4. PG- The percent difference between the original aod confirmation analyses is greater 1hao 40% 
5. E - Analyte reported with matrix interference 

6. B - Analyte was reported at ao estimated concentration between the method detection limit and 
the laboratory reporting limit in Metals Analysis 

USEPA 
Carcinogenic 

lodJUtrial RSL 

0.27 
0.96 

-
2.1 

0.38 
0.1 

0.19 

-
0.11 

-
-
0 

-
7.2 
5.1 

7 

-
6.5 
6.5 

1.6 
0 

L:\userslrch\Genchem -DV\Additional soil.sedimentgw.sampling results\ Table 2- Soil Sample Results.xls 

Claymont, Delaware 

SP-16 DUP-1 (SP-16) 
US EPA 7/Sil010 7/Sil010 

Noncaocer COG090598-013 COG090598-017 
lodJUtrial RSL 

4900 ND(O.OOJI) ND (0.00046) 
0 ND(O.OOJI) 0.001 
0 ND(O.OOJI) ND (0.00046) 

240 0.000651 0.0007 
310 ND(O.OOII) 0.000171 
18 ND(O.OOII) 0.0021 
8 ND(O.OOJI) 0.000871 

3700 ND(O.OOII) ND (0.00046) 
31 0.00231 0.00241 
180 0.0011 0.0012 

0 0.0014 0.00121 
3700 ND(O.OOII} ND (0.00046) 

- ND(O.OOII) 0.000181 
- 0.0099 0.0066 

- 0.0095 0.011 
430 0.0411 0.0201 

3100 ND(0.0023} ND (0.00092} 
400 ND(O.OOJI) ND (0.00046} 
400 ND(O.OOJI) 0.00141 

260 1.1 1.0 
800 89.4 86.9 

72.5 122 
27.0 28.0 

35,000 35,200 

SP-17 SP-18 SP-19 
7/Sil010 7/Sil010 7/Sil010 

COG090603-005 COG090603-003 COG090603-003 

ND (0.034) ND (0.017) ND(O.OI7) 
ND(0.034) ND(O.Ol7) ND(0.017) 
ND(0.034) ND(O.OI7) ND(0.017) 
0.00741,PG 0.00651 ND(0.017) 
ND(0.034) ND(O.Ol7) ND(O.Ol7) 
ND(0.034) ND(0.017) 0.00661, PG 
ND(0.034) ND(0.017) ND(0.017) 

~ 

ND(0.034) ND(O.Ol7) ND(0.017) 
0.23 0.1 0.27 

ND(0.034) ND(0.017) 0.0081,PG 
ND(0.034) 0.011 1,PG 0.0055 1,PG 
ND(0.034) ND(O.Oi7) ND(O.Ol7} 
ND(0.034} ND(0.017} ND(0.017) 

0.8 0.35 1.2 
0.75 024 0.057PG 
1.8 0.9 1.2 

ND(0.067) ND(0.034} 0.0082J,PG 
ND(0.034} ND(O.OI7} ND(O.Ol7} 

0.067 0.0054J,PG 0.00591,PG 

540 703 526 
740 1,280 753 
98.8 98.6 96.1 

12 1.4 4.0 

19,500 89,100 23,200 
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Table2 
Summary of the Soil Sample Analytical Results 

July 2010 Sampling Event 
Generl Chemical CorpJHoneywell International Inc. 

Claymont, Delaware 

SampleiD: 
Date: 

Lab Sample ID ##: 

CAS No. 
Pesticitlu (mt:/kg) 

alpba-BHC 319-84-6 
beta·BHC 319-85-7 
delta-BHC 319-86-8 
gamma-BHC (Lindane) 58-89-9 
Heptachlor 7644-8 
~drin 309~0-2 
Heptachlor epoxide 1024-57-3 
Endosulfan I 115-29-7 
Dieldrin 60-57-1 
Endrin 72-20-8 
Endrin ketone -
Endosulfan n 115-29-7 
Endosulfan sulfate -
4,4'-DDD 72-54-8 
4,4'-DDE 12-55-9 
4,4'-DDT 50-29-3 
Methoxychlor 72-43-5 
alpha-Chlordane 12789~3-Q 
gamma-Chlordane 12789~3-Q 
M~tllls (mt!/kgl 

Arsenic 7440-38-2 
Lead 7439-92-1 
P~rcent Solitls .1J§) -
Puc~nt Moisture(%) -
Totlll Organk Carbon (mglkg) -
Notes: 

I, ~glkg = micrograms per kilogram, mglkg =milligrams per kilogram 
2. NO - Analyte was not detected above the laboratory reporting limit 
3. J • Analyte was reported at an estimated concentration between the method 
detection limit and the laboratory reporting limit 

4. PG- The percent difference between lhe original and confirmalion analyses is greater than 40% 
5. E- Analyte reported with matrix interfereoce 

6. B - Analyte was reported at an estimated conceotralioo between 1he melhod detettioo limit and 
1he laboratory reporting limit in Metals Analysis 

L:\users\rch\Genchem -DV\Additional soil.sedimentgw.sampling results\ Table 2- Soil Sample Results.xls 

USEPA 
Carciaogenic 

Industrial RSL 

0.27 
0.96 

-
2.1 

0.38 
0.1 

0.19 

-
0.11 

-
-
-
-

7.2 
5.1 
7 

-
6.5 
6.5 

1.6 

-

USEPA 
Noncancer 

Industrial RSL 

4900 

-
-

240 
310 
18 
8 

3700 
31 
180 

-
3700 

-
-
-

430 
3100 
400 
400 

260 
800 

SP-lO SP-ll 
7/BilOlO 7/BilOlO 

(.'OG(I90603..0 0lG091J603.001 

ND(0.0036) ND(0.0095) 
0.0028J,PG ND(0.0095) 

0.011 PG 0.00621, PG 
0.0064PG 0.00381,PG 
0.014PG ND(0.0095) 
0.05PG 0.034PG -----. 0.027PG ND(0.0095) 

I 0.00121,PG ND(0.0095) 
0.0057PG 0.013PG 

ND(0.0036) 0.051 PG 
ND(0.0036) 0.00911,PG 
ND(0.0036) ND(0.0095) 

0.00341 0.0038J,PG 
O.OJ2PG 0.094PG 

ND(0.0036) 0.11 
0.096PG 0.5 

ND(0.0072) ND(0.019) 
ND(0.0036) ND(0.0095) 

0.046PG 0.039 PG 

5,520 lOlE 
3,590 2,410 

91.6 88.0 

8.2 12 
58,800 127,000 

Prepared By: JMG 9/9/10 
Checked By: SAK 9113/10 
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SampleiD: 
Date: 

Lob Sample ID #: 

CAS No. 
~,ugi[J_ 

alpba-8HC 319-84-6 
bc:la-8HC 319-35-7 
deba-8HC 319-8~ 
pmma-8HC (LiDdaoe) SS-89-9 

~or 76-44-8 
309-00-2 

~~repoxide 1024-57-3 
~,4'-DDD 72-54-8 
4,4'-DDE 12-SS-9 
4,4'-DDT SD-29-3 
Metboxycblor 12-43-S 
gamma-Chlon!ane 12789~3-6 
Mt:l4/s(uJI/L. 

Arscuic 7448-38-2 
~roo· 7439-89-6 
Lead 7439-92-1 
Dissolved Arscuic 7448-38-2 
Dissolved Lead 7439-92-1 
G.,.eral Chemistry (mg/L) 

Chloride -
~itrareasN -
~itrireasN -
Sulfite -
Phosphorus, Total -
IF errous Iroo -
Sulfide -
Sulfire -
~crric Iroo -!'rota! Dissolved Solids -
!Total Organic Carboo -
Notes: 
I. ~glkg =micrograms per kilogram, mglkg = milligr.uns per kilogram 
2. ND - Analyre was oot detocb:d above the laborarory reportiog limit. 
3. J - Analyte was reported at an estimated concentr:l.tioo betweeo the mdbod detection 
limit and the labontory reporting limit. 
4. PG ·The percent dilfcrmcc betwem the original and confinnation analyses is greater than 
40".1, 

S. E - Analyte rqx>rted with matrix interference 
6. J Qualifier in Metals aJlaijsis indicates Mdhod Blanl: ColllaJDinatioo 
7. B - Aualytc was reported at an estimated concc:n.tration between the method dclcc:tion limit 
and the laboratory reponing limit in Metals Analysis 
8. H- Sample was prepped or anal)7«1 ~od specified holding time 
9. HF- Field parameter with a holding time at 15 minutes 
10. R- reponed result was rejected 

L.:\users\rch\Genchem -OV\Additional soil.sediment.gw.sampling resuHs\Table 3 - GW Sample Resutts.xls 

Table3 
Summary of tbe Groundwater Sample Analytical Results 

July 2010 Sampling Event 
Generl Chemical Corp.JHoneywelllnternation.al lnc. 

Claymont, Delaware 

MW-16 MW-17 MW-18 MW-108 
7/611.010 7/611.010 7/611.010 7/611.010 

COG07046!l-001 COG07046!l-OOl COG07046!1-003 COG07046!1-006 

0.40 0.088JL S2.0 0.02S J 
ND(O.l3) 0.3L s.s 0.00!14 

O.S4 ND (0.0066) L 20.0 o.ooss J 
ND(O.l3) 0.042JL ND(25) 0.047 
ND(O.l3) ND (0.0066) L ND(2.S) 0.0027 J 
ND(O.l3) ND (0.0066) L ND(2.S) ND(0.002S) 
ND (0.13) ND (0.0066) L ND(25) ND(0.002S) 
ND(O.l3) 0.14L ND(2.S) ND(0.002S) 
ND(O.l3) 0.02S L ND(25) ND(0.002S) 
ND(0.13) ND(0.066)L ND(2.S) ND(0.002S) 
ND(0.24) ND(O.Ol3)L ND(4.8) 0.0031J 
ND (0.13) 0.026 L ND (25) 0.021 

1,220 9.9 9,690 30,200 
161,000 31,300 SS8,000 147,000 

14.8 4.48 S6.4 2SS 
63.2J ND(S.O) S010J 28600 J 

ND(S.O) ND(S.O) 1.28 12.S 

41.6 20.1 19.8 34.4 
O.UB 0.0908 ND (0.2S) 0.0!138 

ND (0.2S) ND (0.2S) ND(0.2S) ND(0.2S) 
2870L 3790L 3S20L 1480L 

24 0.067 J 4.4 32.0 
38 J 32J 630J 170J 

ND(l.O) ND(l.O) ND(l.O) 2.8 
ND(S.O)J ND(S.O)J 7.4J ND(S.O)J 

120J !.OJ ND(O.l)J ND(O.IO)J 
3,320 3,S30 4,770 2,330 
6.9 4.1 S.i 7.9 

MW-10!1 MW-110 DUP-1 (MW-110) 8-l 
7/611.010 7/611.010 7/611.010 7/611.010 

C0G070469-005 COG070469-004 COG0704(i!l-008 COG07046!l-007 

O.OIL 0.03S J 0.014J 0.031 J 
R(0.0062) O.OiSJ 0.0043 J 0.00621 
0.0026JL 0.0082J 0.0022J 0.0091 J 
R(0.0062) 0.004SJ 0.0027 J O.OIOJ 
R(0.0062) ND(O.OOU) ND(0.002S) ND(0.0062) 
R(0.0062) 0.0018 J ND(0.002S) ND(0.0062) 
R(0.0062) 0.0041 ND(0.002S) ND(0.0062) 
R(0.0062) ND(O.OOI2) ND(0.002S) ND(0.0062) 
R(0.0062) ND(O.OOI2) ND(0.002S) ND(0.0062) 
R(0.0062) ND(0.0012) ND(0.002S) ND(0.0062) 
R(O.Ol2) ND(0.0024) ND(0.0048) ND(O.OU) 

-~. ,. 

R(0.0062) O.OIJ 0.063 J O.Dll 

4,130 2,3SO 2,180 8,300 
21,200 18,200 16,400 !32,000 
2.18 104 69.1 112 

3820J IS40J i400J 8260J 
ND(S.~ 4.88 ND(S.O) 0.388 

6S.3 104.0 104.0 60.2 I 

ND(0.2S) ND (0.2S) O.IOB ND(0.2S) 
I 0.22 B ND(0.2S) ND(0.2S) ND(0.2S) 

9S4L ISIOL 1430L !600L 
iS.O 1.2 1.3 94.0 
23J 19J i9J iSOJ 

ND(l.O) ND(l.O) ND(l.O) ND(l.O) 
ND(S.O)J ND(S.O)J ND(S.O)J ND(S.O)J 

!.OJ ND(O.IO)J ND(O.IO)J ND(O.IO)J 
2,080 2,640 2,620 2,740 
S.6 2.4 2.S 7.0 

Prepuod By. JMG 9/9/10 
Cbeclcod By: SAK 9113/10 
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Honeywell C/aymont-.!11/y 2010 Groundwater 
MACTEC Project 3485090357 

September 2, 2010 

1.0 INTRODUCTION 

DATA VALIDATION SUMMARY REPORT 
JULY: 2010 GROUNDWATER SAMPLES 

HONEYWELL-CLAYMONT 
CLAYMONT, DELAWARE 

Data validation was completed on eight groundwater samples collected by MACTEC in July, 2010. A summary of 
samples included in this review is presented ~ Table 1. Samples were analyzed for pesticides, arsenic (total and 
dissolved), lead (total and dissolved), iron (total and ferrous), chloride, nitrate-nitrogen, nitrite-nitrogen, and total 
dissolved solids by Test America located in Pittsburgh, Pennsylvania. Samples were analyzed for total organic carbon 
by Test America located in North Canton, Ohio. Samples were analyzed for sulfate and sulfide by Test America 
located in Savannah, Georgia. Sample results were reported in SDG COG070469. The following U.S. Environmental 
Protection Agency (USEPA) SW846 analytical methods (USEP A, 1996; USEPA, 1993a) and American Public Health 

. Association (APHA) Standard Methods were performed by Test America: 

• Pesticides by USEPA Method 808,1A · . 
• Metals (iron, arsenic, and lead) by USEPA Method 6020A 
• Iron by USEPA Method 601 OB 
• Iron (ferrous and ferric) by APHA SM3SOOFED 
• Total Organic Carbon by APHA 18th Edition SMS31 OC 
• Chloride, Nitrate/Nitrite, and Sulfate by lJSEPA Method 300.0A 
• Sulfide byUSEPA Method 376.1 
• Sulfite by US EPA Method 3 77.1 
• Total Phosphorous by USEPA Method 365.4 
• · Total Dissolved Solids by APHA 20f!l Edition SM2540C 

Data quality reviews were completed using general procedures described in Region m Modifications to National 
Functional Guidelines for Organic Data Review (1994) and Region ill Modifications to the Laboratory Data 
Validation Functional Guidelines for Evaluating Inorganic Analysis (1993b). Data qualifications were completed if 
necessary in accordance with the guidelines and professional judgment usjn.g the following qualifiers: 

Inorganic Qualifiers: 

L = Analyte present. The reported value is biased low. 
J = Analyte present. The reported value may not be accurate or precise. 
U =Not detected. The associated number indicates approximate sample concentration necessary to be detected. 

Organic Qualifiers: 

J = Analyte present. The reported value may not be accurate or precise. 
U =Not detected. The associated number indicates approximate sample concentration necessary to be detected. 
R = Reported result was rejected. 
L =The reported value is biased low. 

P:\Projects\Honeywell\Claymont\validation\201 0\Ciaymont_July 2010 validation report. DOC 1 
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Honi)!Well Claymont- July 2010 Groundwater 
MACTEC Project 3485090357 

( 

September 2, 2010 

Result for non-detects were reported as U qualified results at the sample quantitation limits (QLs). Target analyte 
results that were detected at concentrations between the method detection limit (MDL). and QLs were·reported as J 
qualified estimate.d values. A summary of data validation qualification actions is presented in Table 2. A summary of 
fmal sample results is presented in Table 3. 

2.0 DATA VALIDATION ACTIONS AND OBSERVATIONS 

An EPA Region m Level M2 data review was completed on the pesticide data reported in SDG COG070469. The 
Region ill M2 guidelines are applicable to pesticide data generated using Contract Laboratory Program Statement of 
Work (CLP SOW) methods (i.e. SOM01.2). USEPA SW-846 Method 8081 was used to analyze samples for this 
project. Some QC checks that are required using CLP methods but not required in Method 8081 including resolution 
check standards, instrument blanks, florisil cleanup, and GC/MS confirmation of detections were not completed by the 
lab, and data were not available for review. · 

Most pesticide samples were analyzed at dilutions due to matrix or high concentrations of target compounds. 
Detection limits for target compounds that were not detected in s·amples were adjusted due to the dilution. 

With the exception ofthe items discussed below, quality con!!ol (QC) parameters and measurements· checked during 
validation met requirements in the analytical method and/or validation guidelines. Unless specified below, results are 
interpreted to· be·usable as reported by the laboratory. 

2.1 Pesticides 

Data were evaluated for the following parameters: 

* Collection and Preservation 
* Holding Times 
* Data Completeness 
* Initial Calibration 

Continuing Calibration 
* QC Blank Review 
* Laboratory Control Samples/Laboratory Control Sample Duplicate (LCS/LCSD) 
* Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

Field Duplicates 
Surrogate Recoveries. 

* Instrwnent Performance Checks 
Target Compound Identification/Quantitation · 

*· - all criteria were met for this parameter 

Continuing Calibration 
. . 

The relative percent difference (RPD) for endrin (28) exceeded the QC limit of25. Endrin was not detected in 
samples, and the reporting limits for all samples were qualified estimated (UJ). 
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Surrogate Recoveries 

( 

September 2, 2010 

The percent recovery of surrogate tetrachloro-meta-xylene (TCMX) in sample MW-17 7/6/10 (54) was less than the 
lower QC limit of 60. Pesticide results in samp~e MW-17 7/6110 were qualified "L" and are potentially biased low. 

The percent recovery of surrogate dichlorobenzene in sample MW-109 7/6/10 (54) was less than the lower QC limit of 
60. The percent recovery ofTCMX was less than ten percent. In accordance with the Region ill guidelines, target 
compound detections in sample MW-109 7/6/10 were qualified "L" and are potentially biased low. Results for target 
compounds that were not detected in sample MW-109 7/6/10 were qualified rejected (R). 

Field Duplicates 

The EPA Region m·M2 validation guideline does not specify a relative percent difference (RPD) control limit for 
field duplicate samples. A project control limit of30 was used when evaluating groundwater samples. 

A field duplicate (DUP-1) was collected with sample MW-110 7/6/10. The RPDs for .alpha-BHC (86), beta-BHC 
(111), delta-BHC (115), gamma~BHC (50), and gamma chlordane (145) exceed the QC limit of 30, Results for alpha­
BHC, beta-BHC, delta-BHC, gamma-BHC, and gamma chlordane in samples MW-110 7/6/10 and MW-110 
7/6/1 ODUP were qualified estimated (J/UJ). 

Target Compound Identification and Ouantitation 

The EPA Region m M2 validation guideline does not specify a dual colurmi precision RPD limit between results 
reported from two chromatographic columns. The RPD control limit of 40 that is specified in SW-846 Method 8QOOB 
was used to evaluate results reported from the primary and confirmatory column. Sample results with analytes with 
confirmation column RPDs greater than 40 are listed below. Results for these analytes were qualified estimated (J) in 
the final data set. The laboratory reported results from the primary column (MR1); chromatographic QC in the 
primary column was in better overall control as compared to the secondary column. · 

\ 

Analyte RPD Field Sample ID Lab Sample ID 
alpha-BHC 59 

B-2 7/6/10 COG070469007 
·beta-BHC 
delta-BHC 

44 
110 

' 
gamm!l-BHC (Lindane) 55 

MW-17 7/6/10 COG070469002 
alpha-BHC 59 
gamma-BHC (Lindane) · 100 
alpha-BHC 59 

MW-108 7/6/10 COG070469006 . 
delta-BHC 96 
Heptachlor 110 
Methoxvchlor 98 

MW-110 7/6/10 COG070469004 
Aldrin 82 
aamma-BHC a indane) 110 

MW-110 7/6/10 DUP COG070469008 beta-BHC 98 
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I delta-BHC 100 

gamma-BHC (Lindane) 96 
' . 

2.2 Total and Dissolved Metals 

Data were evaluated for the following parameters: 

* Collection and Preservation 
Holding Times 

* Data Completeness 
"' Initial Calibration · 
• Continuing Calibration 
* Blank Contamination 
'* Laboratory Control Samples/Laboratory Control Sample Duplicate (LCSILCSD) 
"' Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
"' Field Duplicates 

. "' Serial Dilutions 

"' - all criteria were met for this parameter· 

Holding Times 

Ferric iron and ferrous iron are field parameters with a recommended hold time of immediate analysis upon sample 
collection. Sample analyses for ferrous iron were performed one day after sample collection. Sample analyses for 
ferric iron were performed seventeen days after sample collection. Reported detections for ferric,.iron and ferrous iron 
were qualified estimated (J). Non-detect~d results (or ferric ifon and ferrous iron were qualified estimated (UJ) at the 
reporting limits. · 

2.3 Total Organic Carbon 

Data were evaluated for the following parameters: 

"' 
* 
* 
* 
* 
* 
* 
* 

Collection and Preservation 
Holding Times 
Data Completeness 
Blank Contamination 
Laboratory Control Samples/Laboratory Control Sample Duplicate (LCS/LCSD) 
Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
Field· Duplicates 
Laboratory Duplicates 

* -all criteria were met for this parameter 

The results of all associated qualitY control.measurements were within control limits, and sample results were reported 
without qualification. 
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2.4 Chloride 

Data were evaluated for the following parf!.Jneters: 

* Collection and Preservation 
* Holding Times 
* Data Completeness 
* Blank Contamination 
* Laboratory Control Samples/Laboratory Control Sample Duplicate (LCS/LCSD) 
* Matrix Spike/Ma~ Spike Duplicate (MS/MSD) · 
* Field Duplicates 
* Laboratory Duplicates 

* -all criteria were met for this parameter 

The results of all associated quality control measurements were within control limits, and sample results were reported 
without qualification. · · 

2.5 Nitrate/Nitrite-Nitrogen 

Data were evaluated for the following parameters: 

* Collection and Preservation 
"' Holding Times 
"' Data Completeness 
"' Blank Contamination 
"' Laboratory Control Samples/Laboratory Control Sample Duplicate (LCS/LCSD) 
"' Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
"' Field Duplicates 
* Laboratory Duplicates 

"' - all criteria were met for this parameter 

The results of all asso'ciated quality control measurements were within control limits, and sample results were reported 
without qualification. · . · 

2.6 Sulfate 

Data were evaluated for the following parameters: 

* • 
* 
* 
* 

* 

Collection and Preservation 
Holding Times 
Data Completeness 
Blank Contamination 
Laboratory Control 'Samples/Laboratory Control Sample Duplicate (LCS/LCSD) 
Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
Field Duplicates 
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September 2, 2010 

* Laboratory Duplicates 

* -all criteria were m~t for this parameter 

Matrix Spike/Matrix Spike Duplicate 

The MS andMSD p,ercentrecovery of sulfate in sample MW-16 (42.and 42) was less than the lower QC limit of SO. 
Sample results for sulfate were qualified as estimated and biased low (L). 

2.7 Sulfide 

Data were evaluated for the following parameters: 

* 
* 
* 
* 
* 
* 
* • 

Collection and Preservation 
Holding Times 
Data Completeness 
Blank Contamination . 
Laboratory Control Samples/Laboratory Control Sample Duplicate (LCSILCSD) 
Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
Field Duplicates 
Laboratory Duplicates . 

• - all criteria were met for this parameter 

The results of all associated quality control measurements were within control limits, and sample results were reported 
without qualification. 

2.8 Sulfite 

Data were evaluated for the following parameters: 

* 

*' 
* 
* 
* 
* 
* 

Collection and Preservation 
Holding Times. · 
Data Completeness 
Blank Contamination 
L~boratory Control Samples/Laboratory Control Sample Duplicate (LCSILCSD) 
Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
Field Duplicates 
Laboratory·Duplicates 

* .,. all criteria were met for this parameter 

Holding Times 

It is recommended that sulfite samples be analyzed immediately upon sample collection. Sample analyses for sulfite 
were perfonned one day after sample collection. Sulfite was not detected in samples, and the reporting limits were 
qualified estimated (UJ). · 
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2.9 Total Dissolved Solids 

Data were evaluated for the following parameters: 

• 
• 
• 
• 
• 
• 
* 

Collection and Preservation 
Holding Times 
Data Completeness 
QCBlanks 
Laboratory Control Samples/Laboratory Control Sample Duplicate (LCS/LCSD) 
Field Duplicates 
Laboratory Duplicates 

* -all criteria were met for this parameter 

The results of all associated quality control measurements were within control limits, and sample results were reported 
without qualification. 

3.0 Total Phosphorous 

Data were evaluated for the following parameters: 

* Collection and Preservation 
* Holding Times 
* Data Completeness 
* Blank Contamination 
* Laboratory Control Samples/Laboratory Control Sample Duplicate (LCSILCSD) 
* Field Duplicates 
* Laboratory Duplicates . 

* '" all criteria were met for this parameter 

The results of all ~sociated qu~ity control measurements· were within control limits, and sample results were reported 
without q~ification. · · : 

References: 

American Public Health Association (APHA), 1998. "Standard Methods for the Examination of Water and Wastewater," I 8th-20th 
Edition, 1998. 

U.S. Environmental Protection Agency (USEPA), 1993a. "Methods for Chemical Analysis and Water and Wastes (MCA WW)", 
EPA/600/4-79-020 (March 1983) with updates and supplements EPA/600/4-91-010 (June 1991), EPA/600/R-92-129 (August 
1992) and EPA/600/R-93-100 (Au~t 1993). 

U.S. Environmental Pr.otectiori Agency (USEPA), Region ill, t993b. "Region ill Modifications to the Laboratory Data Validation 
Functional Guidelines for Evaluating Inorganic Analysis"; April1993. 
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Pesticides Aneoic aud Lead (total 
aud dissolved) 

Field Sample 1D QCCode SDG SW8081 SWti020A 
B-2 REG COG070469 21 4 
DUP-1 FD COG070469 21 4 
MW-108 REG COG070469 21 4 
MW-109 REG COG070469 21 4 
MW-110 REG COG070469 21 4 
MW-16 REG COG070469 21 4 
MW-17 REG COG070469 21 4 
MW-18 REG COG070469 . 21 4 

Notes: 
Number listed under medtad indicates number of target analytcs reported. 
FD =Field Duplicate REG= Field Sample 
SDG- Sample Delivezy Group · 
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Iron Iron 

SWtiOlOA SWtiOlOB 
1 1 
1 I 
1 1 
1 I 
I 1 
1 1 
I I 
1 1 

TABLE1 

SUMMARY OF SAMPLES 
DATA VAUDATION SUMMARY REPORT 
JULY 2010 GROUNDWATER SAMPLES 

HONEYWBJ.-OAYMONT 

ClAYMONT, DElAWARE 

Ferrous Iron Ferric Iron TOC 

SM3SOOFED SM3SOOFED SM5310C 
1 1 I 
1 1 1 
1 1 1 
1 I I 
1 I 1 
1 1 1 
1 I I 
1 1 1 

Paso loft 

Odoride Nitrall:/Nitrite 

EPAJOO.OA EPAJOO.OA 
1 1 
1 1 
1 1 
1 I 
1 1 
1 1 
I 1 
1 1 

Sulfate Sulf"de Slllfide 

EPAJOO.OA EPA377.1 EPA376.1 
1 I 1 
1 1 1 
I I I 
1 1 I 
I I I 
I I I 
I 1 1 
1 1 1 

Totai 
Pbosphorws 

lDS 

EPA365.4 
I 
1 
I 
1 
I 
I 
I 
1 

SMlSCOC 
1 
1 
1 
1 
I 
I --1 
1 

~ 

ProcD::cd by: WCG 811 Btl 0 
ClJodaod by: WDC 912/10 



Field Sample ID Lab Sample ID 
B-2 7/6/10 COG070469007 
MW-108 7/6/10 COG070469006 
MW-109 7/6/10 COG070469005 
MW-110 7/6/10 COG070469004 
MW-110 7/6/10 DUP COG070469008 
MW-16 7/6/10 COG070469001 
MW-17 7/6/10 COG070469002 
MW-18 7/6/10 COG070469003 
B-2 7/6/10 68D-59149-7 
MW-108 7/6/10 68Q-59149-6 
MW-109 7/6/10. 68Q-59149-5 
MW-110 7/6/10 68Q-59149-4 
MW-110 7/6/10 Dup 68Q-59149-8 
MW-16 7/6/10 68Q-59149-1 
MW-17 7/6/10 68Q-59149-2 
MW-18 7/6/10 68Q-59149-3 
B-2 7/6/10 68Q-59149-7 
MW-108 7/6/10 GBQ-59149-6 
MW-109 7/6/10 68Q-59149-5 
MW-110 7/6/10 68Q-59149-4 

MW~110 7/6/10 Dup 680-59149-8 
MW-16 7/6/10 68Q-59149-1 
MW-17 7/6/10 68Q-59149-2 
MW-18 7/6/10 68Q-59149-3 
B-2 7/6/10 68Q-59149-7 
MW-108 7/6/10 680-59149-6 

MW-109 7/6/10 68Q-59149-5 
MW-110 7/6/10 68Q-59149-4 
MW-110 7/6/10 Dup 68Q-59149-8 
MW-16 7/6/10 680-59149-1 
MW-17 7/6/10 68Q-59149-2 
MW-18 7/6/10 68Q-59,.49-3 
B-2 7/6/10 COG070469007 
MW-108 7/6/10 COG070469006 
MW-110 7/6/10 COG070469004 
MW-110 7/6/10 DUP COG070469008 
MW-16 7/6/10 COG070469001 

2010_GW_Table_2.xls 
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TABLE 2- VALIDATION ACTION SUMMARY 
DATA VALIDATION ~UMMARY REPORT 

JULY 2010 GROUNDWATER SAMPLES 
HONEYWELL- CLAYMONT 
CLAYMONT, DELAWARE 

Type SDG Method. Parameter Name Lab Result Lab Qual 
REG COG070469 E300.0 Sulfate 1600 
REG COG070469 E300.0 Sulfate 1480 
REG COG070469 BOO.O Sulfate 954 
REG COG070469 E300.0 Sulfate 1510 
FD COG070469 E300.0 Sulfate 1430 
REG COG070469 E300.0 Sulfate 2870 
REG _ COG070469 E300.0 Sulfate 3790 
REG COG070469 E300.0 Sulfate 3520 
REG 68059149 E3n.1 Sulfite· 5UH 
REG 68059149 E3n.1 Sulfite - 5UH 
REG 68059149 E377.1 · Sulfite 5UH 
REG 68059149 E377.1 Sulfite 5UH 
FD 68059149 E377.1 Sulfite 5UH 
REG 68059149 . E377.1 Sulfite 5UH 
REG 68059149 E377.1 Sulfite 5UH 
REG 68059149 E3n.1 Sulfite 7.4 H 
REG 68059149 SM350Q-FeD Ferric Iron 0.1 UHF 
REG 68059149 SM350Q-FeD Ferric Iron 0.1 UHF 
REG 68059149 SM350Q-FeD Ferric Iron 1 HF 
REG 68059149 SM3500-FeD Ferric Iron 0.1 UHF 
FD 68059149 SM3500-FeD Ferric Iron 0.1 UHF 
REG 68059149 SM3500-FeD Ferric Iron 120 HF 
REG 68059149 SM3500-FeD Ferric Iron 1 HF 
REG 68059149 SM350Q-FeD Ferric Iron 0.1 UHF 
REG 68059149 SM350Q-FeD Ferrous Iron 150 HF 
REG 68059149 SM3500-FeD Ferrous Iron 170 HF 
REG 68059149 SM3500-FeD Ferrous Iron 23 HF 
REG 68059149 SM350Q-FeD Ferrous Iron 19 HF 
FD 68059149 SM350Q-FeD Ferrous Iron 19 HF 
REG 68059149 SM350Q-FeD Ferrous Iron 38 HF 
REG 68059149 SM350Q-FeD Ferrous Iron 32 HF 
REG 68059149 SM350Q-FeD Ferrous Iron 630 HF 
REG COG070469 SW8081 Endrin 0.0062 u 
REG COG070469 SW8081 Endrin 0.0025 u 
REG COG070469 SW8081 - Endrin 0.0012 u 
FD COG070469 SW8081 Endrin 0.0025 u 
REG COG070469 SW8081 Endrin 0.13 u 

--- ---· 

1. 

Val Qual 
l 
l 
l 
L 

L 
l 

1,. 
L· 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
J 
UJ 
UJ 
J 
UJ 

UJ 
J 
J 
UJ 
J 
J 

J 

J 
J 
J 
J 
J 
UJ 
UJ 
UJ 
UJ 
UJ 

-·. 

Reason Codes Units 
MSL 
MSL 
MSL 
MSL 

MSL 
MSL 
MSL 
MSL 
HTA 
HTA 
HTA 
HTA 
HTA 
HTA 
HTA 
HTA 
HTG 
HTG 
HTG 
HTG 

HTG 
HTG 
HTG 
HTG 
HTG 
HTG 

HTG 

HTG 
HTG 
HTG 
HTG 
HTG 
CO/ 
CO/ 
CO/ 
CO/ 
CO/ 

mg/l 
mg/l 
mg/l 
mg/L 

mg/L 
mg/L 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/l 

mg/L 
mg/L 
mg/l 
mg/l 
mg/L 
mg/l 
mg/L 
mg/l 

mg/L 
mg/L 
mg/l 
mg/L 
mg/L 
mg/L 

mg/L 

mg/L 
mg/l 
mg/L 

mg/l 
mg/l 
ug/l 
ug/L 
ug/L 
ug/l 

-----
_ _l.l_g/L 

prepared by WGC 

reviewed by CSR 

9/2/20lD 

---

-----
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IMW-18 7/6/10 COG070469003 REG 
MW-17 7/6/10 COG070469002 REG 
MW-110 7/6/10 COG070469004 REG 
B-2 7/6/10 COG070469007 REG 
MW-108 7/6/10 COG070469006 REG 
B-2 7/6/10 COG070469007 REG 
B-2 7/6/10 COG070469007 REG 
MW-108 7/6/10 COG070469006 REG 
B-2 7/6/10 COG070469007 REG 
MW-108 7/6/10 COG070469006 REG 
MW-108 7/6/10 COG070469006 REG 
MW-110 7/6/10 COG070469004 REG 
MW-110 7/6/10 DUP COG070469008 FD 
MW-110 7/6/10 COG070469004 . REG 
MW-110 7/6/10 COG070469004 REG 
MW-110 7/6/10 COG070469004 REG 
MW-110 7/6/10 DUP · COG070469008 FD 
MW-110 7/6/10 DUP COG070469008 FD 
MW-110 7/6/10 DUP COG070469008 FD 
MW-110 7/6/10 COG070469004 REG 
MW-110 7/6/10 DUP COG070469008 FD 
MW-17 7/6/10 COG070469002 REG 
MW-17 7/6/10. COG070469002 REG 
MW-17 7/6/10 COG070469002 REG 
MW-17 7/6/10 COG070469002 REG 
MW-17 7/6/10 COG070469002 REG 
MW-17 7/6/10 COG070469002 REG 
MW-17 7/6/10 COG070469002 REG 
MW-17 7/6/10 COG070469002 REG 
MW-17 7/6/10 COG070469002 REG 
MW-17 7/6/10 COG070469002 REG 
MW-17 7/6/10 COG070469002 REG 
MW-17 7/6/10 COG070469002 REG 
MW-17 7/6/10 COG070469002 REG 
MW-17 7/6/10 . COG070469002 REG 
MW-17 7/6/10 COG070469002 REG 
MW-177/6/10 COG070469002 REG 
MW-17 7/6/10 COG070469002 REG 

- ---
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COG070469 
COG070469 
COG070469 
COG070469 
COG070469 . 
COG070469 

COG070469 
COG070469 

COG070469 
COG070469 
COG070469 
COG070469 
COG070469 
COG070469 
COG070469 
COG070469 
COG070469 
COG070469 
COG070469 
COG070469 
COG070469 
COG070469 
COG070469 
COG070469 

COG070469 
COG070469 
COG070469 

COG070469 
COG070469 
COG070469 
COG070469 
COG070469 
COG070469 
COG070469 
COG070469 
COG070469 
COG070469 
COG070469 

TABLE 2- VALIDATION ACTION SUMMARY 
DATA VAUDATION SUMMARY REPORT 
JULY 2010 GROUNDWATER SAMPLES 

HONEYWELL-CLAYMONT 
CLAYMONT, DELAWARE 

SW8081 Endrin 
SW8081 Endrin 
SW8081 Aldrin 
SW8081 alpha-BHC 
SW8081 alpha-BHC 
SW8081 beta-BHC 

SW8081 delta7BHC 
SW8081 delta-BHC 

. SW8081 gamma-BHC (Lindane) 
SW8081 Heptachlor 
SW8081 Methoxychlor 
SW8081 alpha-BHC 
SW8081 alpha-BHC 
SW8081 beta-BHC 
SW8081 delta-BHC 
SW8081 gamma-Chlordane 
SW8081 gamma-Chlordane 
SW8081 beta-BHC 
SW8081 delta-BHC 
SW8081 gamma-BHC (Lindane) 
SW8081 gamma-BHC (Lindane} 
SW8081 4,4'-DDD 
SW8081 4,4'-DDE 
SW8081 4,4'-DDT 
SW8081 Aldrin 
SW8081 alpha-Chlordane 
SW8081 beta-BHC 

SW8081 Decachlorobiphenyl 
SW8081 delta-BHC 
SW8081 Dieldrin 
SW8081 Endosulfan I 
SW808l Endosulfan II 
SW808l Endosulfan sulfate 
SW8081 Endrin aldehyde 
SW808l Endrin ketone 
SW8081 gamma-Chlordane 
SW8081 Heptachlor 
SW8081 Heptachlor epoxide 

2 

2.5 u UJ 
0.0066 u UJL 

0.0018 PG J 
0.031 PG J 
0.025 PG J 

0.0062 PG J 

0.0091 PG J 
0.0055 PG J 

0.01 PG J 

0.0027 PG J 
0.0031 JPG J 

0.035 J 
0.014 J 
0.015 J 

0.0082 PG J 

0.01 J 
0.063 J 

0.0043 PG J 
0.0022 JPG . J 

0.0045 PG J 
0.0027 PG J 

0.14 L 
0.025 L 

0.0066 u UL 

0.0066 u UL 
0.0066 u Ul 

0.3 L 
. 0.013 

0.0066 u UL 
0.0066 u UL 
0.0066 u UL 
0.0066 u UL 
0.0066 u UL 
0.0066 u UL 

0.0066 u Ul 
0.026 l 

0.0066 u Ul 
0.0066 u UL 

- ----

CCV 
CCV,SSL 

CFP 
CFP 
CFP 

CFP 

CFP 

CFP 

CFP 

CFP 

CF.P 
FD 
FD 

FD 
FD 

FD 
FD 
FD, CFP 

FD, CF~ 
FD, CFP 
FD,CFP 
SSL 
SSL 

SSL 
SSL 

SSL 
SSL 

SSL 

SSl 

SSL 
SSL 
SSL 
SSL 
SSL 

SSL 
SSL 
SSL 

SSL 
----

ug/L 

ug/L 
ug/L 
ug/L 
ug/L 

. ug/L 

ug/L 

ug/L 

ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/l 

ug/L 

ug/L 
ug/L 
ug/l 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 

ug/L 

ug/L 
ug/L 
ug/L 

ug/L 

ug/L 
ug/L 

ug/l . 
ug/L 
ug/L 
ug/l 

ug/L 
ug/L 
ug/L 

--
ug/l _ 

prepared by WGC 
reviewed by CSR 

9/2/2JJ1D 
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MW-17 7/6/10 

MW-17 7/6/10 
MW-177/6/10 
MW-17 7/6/10 
MW-17 7/6/10 
MW-109 7/6/10 
MW-109 7/6/10 
MW-109 7/6/10 

MW-109 7/6/10 
MW-109 7/6/10 
MW-109 7/6/10 
MW-109 7/6/10 
MW-109 7/6/10 
MW-109 7/6/10 
MW-109 7/6/10 
MW-109 7/6/10 
MW-109 7/6/10 

MW-109 7/6/10 
MW-109 7/6/10 
MW-109 7/6/10 
MW-109 7/6/10 
MW-109 7/6/10 
MW-109 7/6/10 
MW-109 7/6/10 
MW-109 7/6/10 

MW-109 7/6/10 

CCV 

CFP 

FD 
HTA 
HTG 
HTP 
MSl 
SSl 
SSR 

·---~-~--------------· 

TABLE 2- VALIDATION ACTION SUMMARY 
DATA VALIDATION-SUMMARY REPORT 
JULY 2010 GROUNDWATER SAMPLES 

HONEYWELL- CLAYMONT 
CLAYMONT, DELAWARE 

COG070469002 REG COG070469 SW8081 
COG070469002 REG COG070469 SW8081 
COG070469002 REG COG070469 SW8081 
COG070469002 REG COG070469 SW8081 
COG070469002 REG COG070469 SW8081 
COG070469005 REG COG070469 SW8081 
COG070469005 REG COG070469 SW8081 
COG070469005 REG COG070469 SW8081 
COG070469005 REG. COG070469 SW8081. 
COG070469005 REG COG070469 SW8081 
COG070469005 REG COG070469 SW8081 
COG070469005 REG COG070469 SW8081 
COG070469005 REG COG070469 SW8081 
COG070469005 REG COG070469 . SW8081 
COG070469005 REG COG070469 SW8081 
COG070469005 REG COG070469 SW8081 
COG070469005 REG COG070469 SW8081 
COG070469005 REG COG070469 SW8081 
COG070469005 REG COG070469 SW8081 
COG070469005 REG COG070469 SW8081 
COG070469005 REG COG070469 SW8081 
COG0704690QS REG COG070469 SW8081 
COG070469005 REG COG070469 . SW8081 
COG070469005 REG COG070469 SW8081 
COG070469005 REG COG070469 SW8081 
COG070469005 REG COG070469 SW8081 

Continuing calibration verification outside limit 

Confirmation dual column precision exceeded 
Field duplicate exceeds RPD criteria 
Analytical Holding Time exceeded 
Holding time for prep or analysis grossly exceeded 
Preparation Holding Time exceeded 
Matrix spike recovery criteria less th(!n the lower limit 
Surrogate recovery less than lower control limit 
Surrogate spike recovery <10% · 

Methoxychlor 

Tetrachloro-m-xylene 
Toxaphene 
alpha-BHC 
gamma-BHC (Undane) 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 

Aldrin 
alpha-BHC 
alpha-chlordane 
beta-BHC 
delta-BHC 
Dieldrin 
Endosulfan I -
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
gamma-BHC (Undane} 
g~mma-chlordane 

Heptachlor 
Heptachlor epoxide 
Methoxychlor 

Toxaphene 

2010_GW_Table_2.xls 3 

0.013 u Ul 

0.011 
0.51 u Ul 

0.088 PG Jl 
0.042 PG Jl 

0.0062 u R 
0.0062 u R 
0.0062 u R 
0.0062 u R 

0.01 l 
0.0062 u R 
0.0062 u R' 
0.0026 J Jl 
0.0062 u R 
0.0062 u R 
0.0062 u R 
0.0062 u R 
0.0062 u R 
0.0062 u R 
0.0062 u R 
0.0062 u R 
0.0062 u R 
0.0062 u R 
0.0062 u R 

0.012 u R 
0.48 u R 

SSl 

SSl 
SSl 
SSl, CFP 
SSl,CFP 
SSR · 
SSR 
SSR 

SSR 
SSR 
SSR 
SSR 
SSR 
SSR 
SSR 

SSR 
SSR 
SSR 
SSR 
SSR 
SSR 
SSR 
SSR 
SSR 
SSR 

SSR 

ug/l j 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

ug/l 
ug/l 
ugfl 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

ug/l 
ug/l 
ugfl 
ug/l 
ug/l 
ugfl 
ug/l 
ug/l 

ugfl_ 

prepared by WGC 

reviewed by CSR 

9/2/JJJlO 

-· 

.--, 



/· 
i 

Units Method 
rng/L E300.0 
rng/L E300.0 
rng/L E300.0 
mg/L E300.0 
rng/L SM5310C 
rng!L TDS 
ug/L SW6020A 
ug/L SW6020A 
ug/L SW6020A 
ug/L · SW6020A 
ug/L SW6020A 
ug!L SW8081 
ug/L SW8081 
ugl_l.,_ SW8081 
ug/L SW8081 
ug/L SW8081 
ug/L· SW8081 
ug/L SW8081 
ug/L SW8081 
ug/L SW8081 
ug!L SW8081 
ug/L SW8081 
ug/L SW8081 
ug/L SW8081 
ug/L SW8081 
ug/L SW8081 
ug/L SW8081 
ug/L SW8081 
ug/L SW8081 
ug/L SW8081 
ug/L SW8081 
ug/L SW8081 

( ( 
TABLE 3- FINAL RESULTS 

DATA VALIDATION SUMMARY REPORT 
JULY 2010 GROUNDWATER SAMPLES 

HONE~LL-CLAYMONT 

CLAYMONT, DELAWARE 

Field Sample ID B-2 7/6/10 MW-108 7/6/10 
Location B-2 MW-108 

Sample Date 7/6/2010 7/6/2010 
Parameter Name 
Chloride 60.2 34.4 
Nitrate as N 0.25 u 0.093 J 
Nitrite as N 0.25 u 0.25 u· 
Sulfate 1600 L 1480 L 
Total Organic Carbon 7 7.9 
Total Dissolved Solids "2740 2330 
Arsenic 8300 30200 
Arsenic-dissolve.d 8260 J 28600 J 
Iron 132000 147000 
Lead 112 255 
Lead-dissolved 0.38 J 12.5 
4,4'-DDD 0.0062 u 0.0025 u 
4,4'-DDE 0.0062 u 0.0025 u 
4,4'-DDT 0.0062 u 0.0025 u 
Aldrin 0.0062 u 0.0025 u 
alpha-BHC 0.031. J 0.025 J. 
alpha-Chlordane . 0.0062 u 0.0025 u 
beta-BHC 0.0062 J 0.0094 
delta-BHC 0.0091 J 0.0055 J 
Dieldrin 0.0062 u 0.0025 u 
Endosulfan I 0.0062 u 0.0025 u 
Endosulfan II 0.0062 u 0.0025 u 
Endosulfan sulfate 0.0062 u 0.0025 u 
Endrin 0.0062 UJ 0.0025 UJ 
Endrin aldehyde 0.0062 u 0.0025 u 
Endrin ketone 0.0062 u 0.0025 u 
gamma-BHC (Lindane) 0.01 J 0.047 
gamma-Chlordane 0.018 0.021 
Heptachlor 0.0062 u 0.0027 J 
Heptachlor epoxide 0.0062 u 0.0025 u 
Methoxychlor 0.012 u 0.0031 J 
Toxaphene 0.48 u 0.19 u 
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TABLE 3- FINAL RESULTS 

DATA VALIDATION SUMMARY REPORT 
JULY 2010 GROUNDWATER SAMPLES 

HONEYWELL-CLAYMONT 
CLAYMONT, DELAWARE 

Field Sample ID MW-109 7/6/10 MW-110 7/6/10 
Location MW-109 

Sample Date 7/6/2010 .. 
Units Method Parameter Name 
mg/L E300.0 Chloride 65.3 
mg/L E300.0 Nitrate as N 0.25 u 
mg/L E300.0 Nitrite as N 0.22 
mg/L E300.0 Sulfate 954 L 
mg/L SM5310C Total Organic Carbon 5.6 
mg/L IDS Total Dissolved Solids 2080 
ug/L SW6020A Arsenic 4130 
ug/L SW6020A Arsenic-dissolved · 3820 J 
ug/L SW6020A Iron 21200 
ug/L SW6020A Lead 2.1 J 
ug/L SW6020A Lead-dissolved 5U 
ug/L SW8081 4,4'-DDD 0.0062 R 
ug/L SW8081· 4,4'-DDE 0.0062 R 
ug/L SW8081 4,4'-DDT 0.0062 R 
ug/L SW8081 Aldrin ·0.0062 R 
ug/L SW8081 alpha-BHC 0.01 L· 
ug/L SW8081 .alpha-Chlordane 0.0062 R 
ug/L SW8081 . beta-BHC ·0.0062 R 
ug/L SW8081 delta-BHC 0.0026 JL 
ug/L "SW8081 Dieldrin 0.0062 R 
ug/L . SW8081. Endosulfan I ·o.oo62 R 
ug/L SW8081 Endosulfan II 0.0062 R 
ug/L SW8081 Endosulfan sulfate 0.0062 R 
ug/L SW8081 Endrin 0.0062 R 
ug/L SW8081 · Endrin aldehyde 0.0062• R 
ug/L SW8081 Endrin ketone 0.0062 R 
ug/L SW8081 gamma-BHC (Lindane) 0.0062 R 
ug/L SW8081 gamma-Chlordane 0.0062 R 
ug/L SW8081 Heptachlor 0.0062 R 
ug/L SW8081 Heptachlor epoxide 0.0062 R 
ug/L SW8081 Methoxychlor 0.012 R-
ug/L SW8081 Toxaphene 0.48 R 

P:\Projects\Honeyweii\C.laymont\validation\2010\ 
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MW:-110 
7/6/2010 

104 
0.25 u 
0.25 u 
1510 L 

2.4 
2640 
2350 
1540 J 

18200 
104 
4.8 J 

0.0012 u 
0.0012 u 
0.0012 u 
0.0018 J 

0.035 J 
0.0012 u 

0.015 J 
0.0082 J 
0.00"12 u 
0.0012 u 
0.0012 u 
0.0012 u 
0.0012 UJ . 

0.0012 u 
0.0012 u 
0.0045 J 

0.01 J 
0.0012 u 
0.0041 
0.0024 u 

0.095 u 

prepared by: WHB 
reviewed by: WDC 

9/2/10 



Units Method 
mg/L E300.0 
mg/L E300.0 
mg/L E300.0 
mg/L E300.0 
mg/L SM5.310C 
mg/L TDS 
ug/L SW6020A 
ug/L . SW6020A 
ug/L SW6020A 
ug/L SW6020A 
ug/L SW6020A 
ug/L SW8081 
ug/L SW8081. 
ug/L SW8081 
ug/L SW8081 
ug/L SW8081 
ug/L SW8081 
ug/L SW8081 
ug/L SW8081 
ug/L SW8081 
ug/L SW8081 
ug/L SW8081 
ug/L SW8081 
ug/L SW8081 
ug/L SW8081 
ug/L SW8081 
ug/L SW8081 
ug/L SW8081 
ug/L SW8081 
ug/L SW8081 
ug/L SW8081 · 
ug/L SW8081 

( 
TABLE 3- FINAL RESULTS 

DATA VALIDATION SUMMARY REPORT 
JULY 2010 GROUNDWATER SAMPLES 

HONEYWELL-CLAYMONT 
CLAYMONT, DELAWARE 

Field Sample ID MW-110 7/6/10 Dup 
Location MW-110 

Sample Date 7/6/2010 
Parameter Name 
Chloride 104 
Nitrate as N 0.1 J 
Nitrite as N 0.25 u 
Sulfate 1430 L 
Total Organic Carbon 2.5 
Total Dissolved Solids 2620 
Arsenic 2180 
Arsenic-dissolved 1400 J 
Iron 16400 
Lead 69.1 
Lead-dissolved 5U 
4,4'-DDD 0.0025 u 
4,4'-DDE 0.0025 u 
4,4'-DDT 0.0025 u.· 
Aldrin 0.0025 UJ 
alpha-BHC 0.014 J : 
alpha-Chlordane 0.0025 u 
beta-BHC 0.0043. J . 

delta-BHC 0.0022 J: 

Dieldrin 0.0025 u .. 

Endosulfan· I 0.0025 u 
Endosulfan IT 0.0025 u 
Endosulfan sulfate 0.0025 u 
Endrin 0.0025 UJ 
Endrin aldehyde 0.0025 u 
Endrin keton.e 0.0025 u 
gamma-BHC (Lindane) 0.0027 J 
gamma-Chlordane 0.063 J 
Heptachlor 0.0025 u 
Heptachlor epoxide 0.0025 u 
Methoxychlor 0.0048 u 
Toxaphene 0.19 u 
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2010_GW_Table_3.xls Page 5 of6 

' 

MW-16 7/6/10 
MW-16 

7/6/2010 

41.6 
0.12 J" 

0.25 u 
2870 L 

6.9 
3320 
1220 
63.2 J 

161000 
14.8 

5U 
0.13 
0.13 
0.13 
0.13 

0.4 
0.13 
0.13 
0.54 
0.13 
'0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.24 

9.8 

u 
u '• ,, 

u· 
u 

u 
u 

u 
u ., 

u 
u 
UJ 
u 
u 
u 
u 
u 
u 
u 
u 

prepared by: WHB 
reviewed by: WDC 

9/2/10 
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TABLE 3- FINAL RESULTS 

DATA VALIDATION SUMMARY REPORT 
JULY 2010 GROUNDWATER SAMPLES 

BONE~LL-CLA~ONT 

CLAYMONT, DELAWARE 

Field Sample ID MW-17 7/6/10 MW-18 7/6/10 
Location MW-17 

Sample Date 7/6/2010 
Units Method Parameter Name 
mg/L E300.0 Chloride 20.1 
mg/L E300.0 Nitrate as N 0.09 J 
mg/L E300.0 Nitrite as N 0.25 u 
mg/L E300.0 Sulfate 3790 L 
mg/L SM5310C Total Organic Carbon 4.1 
mg/L TDS Total Dissolved Solids 3530 
ug/L SW6020A Arsenic 9.9 
ug/L SW6020A Arsenic-dissolved 5U 
ug/L SW6020A Iron 31300 
ug/L SW6020A Lead 4.4 J 
ug/L SW6020A Lead-dissolved su 
ug/L SW8081 4,4'-DDD ; 0.14 L 
ug/L SW8081 4,4'-DDE 0.025 I,. 
ug/L SW8081' · 4,4'-DDT 0.0066 UL 
ug!L SW8081 Aldrin 0.0066 UL 
ug/L SW8081 alpha-BHC 0.088 JL 
ug!L SW8081 

: 
a!12_ha-Chlordane 0.0066 UL 

ug/L SW8081 beta-BHC 0.3 L 
ug/L SW8081 delta-BHC 0.0066 UL 
ug!L SW8081 Dieldrin 0.0066 UL 
ug/L SW80&1 Endosulfan I 0.0066 UL. 
ug/L SW8081 .. Endosulfan ll 0.0066 UL 
ug/L SW8081 Endosulfan sulfate · 0.0066 UL 
ug/L · SW8081 Endrin 0.0066 UJL 
ug/L SW8081 Endrin aldehyde 0.0066 UL 
ug!L SW8081 Endrin ketone 0.0066 UL 
ug!L SW8081 gamma-BHC (Lindane) 0.042 JL 
ug/L SW8081 gamma-Chlordane 0.026 L 
ug/L SW8081 Heptachlor 0.0066 UL 
ug!L SW8081 Heptachlor epoxide 0.0066 UL 
ug!L SW8081 Methoxychlor 0.013 UL 
ug/L SW8081 Toxaphene 0.51 UL 

P :\Projects\Honeywell\Claymont\validation\20 10\ 
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MW-18 
7/6/2010 

19.8 
0.25 u 
0.25 u 

3520 L 
5.1 

4770 
9690 
5070 J 

558000 
56.4 

1.2 J 
2.5 u 
2.5 u 
2.5 u 
2.5 u 
52 

2.5 u 
5.5 
20. 

.. 2.5 u 
2;5 u 
2.5 u 
2.5 u 
2.5 UJ . 

2~5 u 
2.5 u 
2.5 u 
2.5 u 
2.5 u 
2.5 u 
4.8 u 
190 u 

. ' 

prepared b):': WHB 
reviewed by: woe 

9/2/10 



Field Sainple ID 
Location 

Sample Date 
Units Method Parameter Name 
mg/L E365.4 Phosphorus, Total 
mg/L E376.1 Sulfide 
mg/L E377.1 Sulfite 
mg/L SM3500-FeD Ferric Iron 
mgiL SM3500-FeD Ferrous Iron 
ug/L SW6010 Iron 

---

P:\Projects\Honeywell\Claymont\validation\2010\ 
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TABLE 3- FINAL RESULTS 
DATA VALIDATION SUMMARY REPORT 

JULY 2010 GROUNDWATER SAMPLES 
HONEYWELL- CLAYMONT 

CLAYMONT, DELAWARE 

B-2 7/6/10 MW-108 7/6/10 MW-109 7/6/10 
. B-2 MW-108 MW-109 
7/6/2010 7/6/2010 7/6/2010 

94 32 15 
lU 2.8 1U 
5 UJ 5 UJ 5 UJ 

0.1 UJ 0.1 UJ 1 J 
150 I 170 I 23 J 

140000 L__170000 24000 
-- - ----

Page 1 of{) 

MW-110 7/6/10 
MW-110 
7/6/2010 

1.2 
lU 
5 UJ 

0.1 UJ 
19 J 

19000 

MW-110 7/6/10 Dup 
MW-110 
7/6/2010 

1.3 
lU 
5 UJ 

0.1 UJ 
19 I 

18000 

prepared by: WHB 
reviewed by: WDC 

9n11o 

~ 

-----. 



Field Sample ID 
Location 

Sam}!le Date 
Units Method Parameter Name 
mg/L E365.4 Phosphorus, Total 
mg/L E376.1 Sulfide 
mg/L E377.1 Sulfite 
mg/L SM3500-FeD Ferric Iron 
mg/L SM3500-FeD Ferrous Iron 
ug/L SW6010 Iron 

- - -
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TABLE 3- FINAL RESULTS 
DATA VALIDATION SUMMARY REPORT 

JULY 2010 GROUNDWATER SAMPLES 
HONEYWELL- CLAYMONT 

CLAYMONT, DE~ WARE 

MW-16 7/6/10 MW-17 7/6/10 MW-18 7/6/10 
MW-16 MW-17 MW-18 
7/6/2010 7/6/2010 7/6/2010 

24 0.067 J 4.4 
lU lU IU 
5 UJ 5UJ 7.4 J 

120 J 1 J 0.1 UJ 
38 J 32 J 630 J 

160000 33000 570000 

Page2of6 

I 

I 

I 

! 

I 

prepared by: WHB 
reviewed by: WDC 
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Honeywell Claymont-July 2010 Sediment and Soil 
MACTEC Project 3485090357 

( 

September 2, 2010 

DATAV ALIDATION SUMMARY REPORT 
JOLY 2010 SEDIMENT AND SOIL SAMPLES 

HONEYWELL-CLAYMONT 
CLAYMONT, DELAWARE 

1.0 INTRODUCTION 

Data validation was completed on twenty sediment and seventeen soil samples collected by MACTEC in July, 2010. 
A summary of samples included in this review is presented: in Table 1. Samples were analyzed for pesticides, arsenic, 
lead, and total organic carbon by Test America located in Pittsburgh, Pennsylvania. The following U.S. 
Environmental Protection Agency (USEPA) SW846 analytical methods (USEPA, 1996; USEPA, 1986) and American 
Public Health Association (APHA) Standard Methods (APHA, 1998) were performed by Test America: 

• Pesticides by USEPA Method 8081A 
• Metals (Arsenic and Lead) by USEPA Method 6020A 
• Total Organic Carbon by USEPA Lloyd ~ahn 
• Percent Solids by APHA Method SM 2540G 

Data quality reviews were completed using general procedures d¥scribed in Region ill Modifications to National 
Functional Guidelines for Organic Da~a Review ( 1994), Region ill Innovative Approaches for Validation of Organic 
and Inorganic Data- Standard Operating Procedures (1995), and Region m· Modifications to the Laboratory Data 
Validation Functional Guidelines for Evaluating Inorganic Analysis (1993). Data qualifications were completed if 
nece~sary in accordance with the guidelines and professional judgment using the following qualifiers: 

Inorganic Qualifiers: 

B =Not detected substantially above the level reported in.the laboratory blanks. 
J = Analyte present. The reported value may not be accurate or precise. 

: Organic Qualifiers: 

J = Analyte present. The reported value may not be accurate or precise. 
U =Not detected. The associate~ number indicates approximate sample concentration necessary to be detected. 

Result for non-detects were reported as U qualified results at the sample quantitation limits (QLs). Target analyte 
results that were detected at concentrations between the method detection limit (MDL) and QLs were reported as J 
qualified estimated values. A summary of data validation qualification actions is presented in Table 2. A summary of 
final sample results is presented in Table 3. · · 

2.0 DATA VALIDATION ACTIONS AND OBSERVATIONS 

All pesticide samples were analyzed at dilutions due to matrix or high concentrations of target compounds. Detection 
limits for target compounds that were not detected in samp~es are elevated due the dilution. 

P:\Projects\Honeywell\Claymont\validation\201 0\Ciaymont_July _201 0 _Soil_ Sediment_ validation report.DOC 1 
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Honeywell Claymont- July 201 O.Sediment and Soil September 2, 2010 
MACTEC Project 3485090357 ' 

With the exception of the items discussed below, quality control (QC) parameters and measurements checked during 
validation met requirements in the analytical method and/or validation guidelines. Unless specified below, results are 
interpreted to be usable as repprted by the laboratory. 

2.1 Pesticides 

An EPA Region ill Level M2 data review was completed on the pesticide data reported in SDGs COG090595 and 
COG090598. The Region ill M2 guidelines are applicable to pesticide data generated using Contract Laboratory 
Program Statement of Work (CLP SOW) methods (i.e. SOM01.2). USEPA SW-846 Method 8081 was used to 
analyze samples for this project. Some QC checks that are required using CLP methods but not required in Method 
8081 including resolution check standards, instrument blanks, florisil cleanup, and GC/MS confirmation of detections 
were not completed by the lab, and data were not available for review. 

Data were evaluated for the fol1owmg M2 parameters: 

* Collection and Preservation 
* Holding Times 
* Data Completeness 
* Initial-Calibration 
* GPC Cleanup 
* Continuing Calibration. 
* Blank Contamination 
* Laboratory Control Samples (LCS) 
* . Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

Field Duplicates · 
* Surrogate Recoveries · 
* Instrument Perfonnance Checks (PEM) 

Target Compound Identification and Quantitation 

* -all criteria were met for this parameter 

Field Duplicates 

The EPA Region ill M2 validation guideline does not specify a relative percent difference (RPD) control limit for 
field duplicate samples. A project control limit of 50 was used when evaluating sediment and soil samples. 

SDG COG090595 

A field duplicate (DUP-1) was collected with sediment sample SE-25. The RPD was calculated between the 
detections in the field sample and field duplicate and compared to a control limit of SO. The RPD for 4,4 '-DDE was 
63. The results for 4,4'-DDE were qualified estimated (J) in SE-25 and DUP-1. 

SDG COG090598 

A field duplicate (DUP-1) was collected with soil sample SP-16. The RPD for 4,4'-DDT was 68. ·Results for 4,4'­
DDTwere qualified estimated (J) in SP.:.16 and DUP-1. 

P:\Projects\Honeywell\Clayrnont\validation\20 1 0\Clayrnont_July _ 2010 _Soil_ Sediment_ validation report.DOC 2 
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Hon'J!Well Claymont- July 2010 Sediment and Sot/ September 2, 2010 
MACTEC Projsct 3485090357 . 

Targ;et Compound Identification and Ouantitation 

SDG COG090595 and COG090598 

The EPA Region ill M2 validation guideline does not specify a dual column precision RPD limit between results 
reported from two chromatographic columns. The RPD control limit of 40 that is specified in SW-846 Method 8000B 
was used to evaluate results reported from the primary and confinnatory column. Sample results with analytes with 

confmnation column RPDs greater than 40 are listed below. Results for these analytes were estimated (J) in the final 
data set. The laboratory reported the lower concentration value for samples that had a RPD > 40. When the RPD was 
less than 40, the laboratory reported the higher result from the two col~s. 

Field Sample ID Lab Sample ID Analyte RPD 

·SE-ll 717/10 COG090595001 
4,4'-DDE 52 

delta-BHC 54 

SE-12 717/10 COG0905.95002 
44'-DDE 104 

gamma-BHC (lindane) 66 

4,4'-DDE . 73 

SE-13 717/10 COG090595003 
Aldrin 99 

alpha-BHC 51 

beta-BHC 155 

4,4'-DDE 77 
.. 

SE-14 717/10 COG090595004 
alpha-BHC 76 

delta-BHC 111 

Endrin 58 

SE-15 717/10 COG090595005 
44'-DDE 108 

delta-BHC ·44 

SE-16 717/10 · COG090595006 44'-DDE 111 

SE-17 717/10 COG090595007 4,4'-DDE 68 

SE-18 -717/10 COG090595008 4,4'-DDE 101 

SE-19 717/10 COG090595009 delta-BHC 141 

SE-20 717(10 COG090595010 
4,4'-DDE 59 

delta-BHC 97 

4,4'-DDE 45 

Aldrin 41 

SE-21 717/10 COG0905950.11 Endosulfan I 55 

Endosulfan II 76 

Endosulfan sulfate 65 

Endrin ketone 79 

SE-22 717/10 COG090595012 4,4'-DDE 49 

· SE-23 717110 COG090595013 Dieldrin 188 

SE-26 717/10 COG090595016 delta-BHC 60 
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SE-29 717/10 I COG090595019 I beta-BHC 

SDG COG090598 

Field Sample ID Lab Sample ID Parameter Name 
SP-1 717/10 COG090598001 Dieldrin 

delta-BHC 

SP-10 717/10 COG090598012 
Endosulfan II 

Endosulfan sulfate 

Endrin ketone 

alpba-BHC 

Dieldrin 

Endosulfan sulfate 
SP-11 717/10 COG090598010 Endrin 

Endrin ketone 

~anuna-Cblordane 

Heptachlor epoxide 

delta-BHC 

SP-12 717/10 COG090598011 
Dieldrin 

Endrin 

gamma-BHC (Lindane) 

Aldrin 

beta-BHC 
SP-13 7/8/10 COG090598014 delta-BHC 

Dieldrin 

gamma-Chlordane 

4,4'-DDE 

SP-14 7/8110 COG090598015 
delta-BHC 

gamma-BHC (Lindan~_ 

Heptachlor 

SP-16 7/8/10 COG090598013 
Dieldrin 

Endrin 

Dieldrin 

Endosulfan sulfate 

SP-16 7/8/10 Dup COG090598017 
Endrin ketone 

gamma-Chlordane 
I 

Heptachlor 

Heptachlor epoxide 

SP-5 717/10 COG090598003 Dieldrin 
SP-6 717/10 COG090598009 beta-BHC 

( 

87 

RPD 
189 

139 

135 

133 

67 

107 

101 

90 

79 

115 

130 

46 

55 

68 

168 

65 

89 

40 

94 

173 

41 

50 

80 

147 

84 

53 

138 

52 

97 

45 

46 

163 

75 

184 

50 
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Honeywell Claymont- July 2010 Sediment and Soil 
MACTEC Project 3485090357 

SP-7 7/7/10 COG090598008 

S?-9 717/10 COG090598007 

Sample Dilution 

gamma-Chlordane 

alpha-Chlordane 

Endrin ketone 

ganuna-~ordane 

Heptachlor 

Endosulfan sulfate 

Septe"!ber 2, 2010' 

40 

178 

57 

50 

93 

47 

All samples were .analyzed at dilutions due to the presence of 4,4'-DDT and associated 4,4'-DDD and 4,4'-DDE. The 
reporting limits for other pesticide target compounds in these samples were elevated based on the dilution factors 
below: 

SDG COG090595 

Field Sample ID Lab Sam _pie ID Analytical Method Dilution Factor 
SE-ll 7/7/10 COG090595001 SW8081 200 
SE-12 717/10 COG090595002 SW8081 19.93 
SE-13 717/10 COG090595003 SW8081 20 
SE-14 717/10 COG090595004 SW8081 19.87 
SE-15 717/10 COG090595005 SW8081 200 
SE-16 717/10 COG090595006 SW8081 100 
SE-17 717/10 COG090595007 SW8081 1000 
SE-18 717/10 COG090595008 SW8081 100 
SE-19 717/10 COG090595009 SW8081 9.9 
SE-20 717/10 COG090595010 · SW8081 19.93 
SE-21 717/10 COG090595011 SW8081 20 
SE-22 717/10 COG090595012 SW8081 100 
SE-23 717/10 COG090595013 SW8081 200 
SE-24 717/10 COG0905950 14 SW8081 200 
SE-25 717/10 COG090595015 SW8081 990 
SE-25 717/10 Dup COG090595020 SW8081 1000 
SE-26 717/10. COG090595016 SW8081 1000 
SE-27 717/10 COG090595017 SW8081 500000 
SE-28 717/10 . COG090595018 SW8081 1000 
SE-29 717/10 COG090595019 SW8081 1000 

SDG COG090598 

Field Sample 1D Lab Sample ID Analytical Method Dilution Factor 
SP-1 717/10 COG090598001 SW8081 10000 
SP-2 717/10 COG090598002 SW8081 1987 
SP-3 717/10 COG090598005 SW8081 990 
SP-4 717/10 COG090598004 SW8081 100. 

SP-S 717/10 COG090598003 SW8081 200 
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s:P-6 717/10 COG090598009 
SP-7 7/7/10 COG090598008 
SP-8 717/10 COG090598006 
SP-9 7/7/10 COG090598007 
SP-10 717/10 COG090598012 
SP-11 7/7/10 COG090598010 
SP-12 7/7/10 COG090598011 
SP-13 7/8/10 COG090598014 
SP-14 7/8/10 COG090598015 
SP-15 7/8/10 COG090598016 
SP-16 7/8/10 COG090598013 

SP-16 7/8/10 Dup COG090598017. 

2.2 Total Metals 

( 
September 2, 2010 

SW8081 200 
SW8081 200 
SW8081 199 
SW8081 10 

· SW8081 9.9 
SW8081 10 
SW8081 '10 
SW8081 20 
SW8081 20 
SW8081 100 
SW8081 9.9 
SW8081 3.97 

· An EPA Region m Level IMl data review was completed _on the arsenic and lead data reported in SDGs COG090595 
and COG090598. The Region m IMl guidelines is applicable to metals data obtained using Contract Laboratory 
Program Statement of Work (CLP SOW) methods (i.e. ILMOS.3). Method SW-846 6020 was used to analyze samples 
that are included in this review ~~;nd therefore some analytical QC samples (i.e. bracketing ICS standards) required 
using CLP methods were not analyzed. Samples were analyzed in accordance with Method 6020. 

. . 
Data were evaluated for the following parameters: 

"' 
"' 
"' 
"' 
* 
* 
* 
*· 

* 
* 
* 

·Collection and Preservation 
Holding Times 
Data Completeness 
Initial Calibration 
Continuing Calibration 
QC Blank Results 
Laboratory Control Samples (LCS) 
Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
Field and Lab Duplicates 
Interference Check Samples 
Serial Dilutions 
Reporting Limit Verification 

* -all criteria were met for this parameter 

SDG COG090598 

A low level detection of arsenic (0.19 J.l.g/L) was reported in a continuing caJ.ibration blank analyzed with soil samples ·­
in SDG COG090598. Samples with arsenic concentrations that were less than five times the concentration in the blank 
were qualified (B). The fmal results for arsenic were also qualified (J) because the reported concentrations were 
between the MDL and RL. The following samples were qualified (JB) indicating the potential that these detections 
represent lab contamination: 
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·Field Sample ID Lab Sample ID Parameter Name Lab Result 

SP-10 7/7/10 COG090598012 Arsenic 0.24 

SP-13 7/8/10 . COG090598014 Arsenic 0.44 

2.3 Total Organic Carbon (TOC) 

A Honeywell Level ll data validation was performed on TOC data. 

Data were evaluated for the following parameters: 

* 
* 
* 
* 
* 
* 
* 
* 

Collection and Preservation 
Holding Times 
Data Completeness 
QC Blank Results 
Laboratory Control Samples· 
Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
Field Duplicates 
Laboratory Duplicates 

* -all criteria were me~ for this parameter 

2.4 Percent Solids 

SDG COG090595 

September 2, 2010 

Lab Units Final Qualifier 

mW1<::2 JB 
mglkg JB 

The sediment samples reported in SDG COG090595 had perc~nt solid values that were less. than 50 percent. A sub-set . 
of samples had percent solid values that were less than 10 percent. No requirements for percent solids were identified 
in the EPA guidelines. Professional judgment was used and pesticide, metals and TOC results for samples with a 
percent solid value that was less than 10 percent were qualified as estimate (J/UJ). 

Field Sample 10·. lab Sample ID · Percent Solid Value 

SE-25 7/7/10 COG090595015 4.5 

SE-25 7/7/10 Dup COG090595020 5.1 

SE-28 7/7/1.0 COG090595018 6.5 

SE-29 7/7/10 COG090595019 7.3 

SE-26 7/7/10 COG090595016 9.6 

References: 

U.S. Environmental Protection Agency (USEPA), 1986. "Determination of Total Organic Carbon in Sediment; USEPA Region II 
Environmental Services Division; Monitoring M~agement Branch; Edison, New Jersey; Lloyd Kahn; July 1986. 
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U.S. Environmental Protection Agency (USEPA), Region III, 1993:"Region ill Modifications to the Laboratory Data Validation 
Functional Guidelines for Evaluating Ino~ganic Analysis"; April.l993. 

U.S. Environmental Protection Agency (USEPA), Region III, 1994. "Region III Modifications to National Functional Guidelines 
for Organic Data Review, Multi-Media, Multi-Concentration (OLM01.0-0LM01.9)"; Central Regional Laboratory Quality 
Assurance Branch; Annapolis, MD; September 1994. 

U.S. Environmental Protection Agency (USEPA), Region III; 1995. "Innovative Approaches for Validation of Organic and 
Inorganic Data- Standard Operating Procedures; Analytical Services and Quality Assurance Branch; Annapolis, MD; June 1005. 

U.S. Environmental Protection Agency (USEPA), 1996. "Test Methods for Evaluating Solid Waste"; Laboratory Manual 
PhysicaVChemical Methods; Office of Solid Waste and Emergency Response; Wasbington, DC; SW-846; Revision 4 -December 1996. 

American Public Health Association (APHA), 1998. "Standard Methods for the Examination of Water and Wastewater," 20th 
Edition, 1998. 

Data Validator: Tige Cunningham 

~ ~....cllil!!l:f -=---
August 31,2010 
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TABLE 1 
SUMMARY OF SAMPLES 

.( 

DATA VALIDATION SUMMARY REPORT 

JULY 2010 SEDIMENT AND SOIL SAMPLES 

Field Sample ID QCCode 
SE-ll REG 
SE-12 REG 
SE-13 REG 
SE-14 REG 
SE-15 REG 
SE-16 REG 
SE-17 REG 
SE-18 REG 
SE-19 REG 

. SE-20 REG 
SE-21 REG· 
SE-22 REG 
SE-23 REG 
SE-24 REG 
SE-25 REG 
SE-25 DUP-1 FD 
SE-26 REG 
SE-27 REG 
SE-28 REG 
SE-29 REG 
SP-1 REG 
SP-10 REG 
SP-11 REG 
SP-12 REG 
SP-13 REG 
SP-14 REG 
SP-15 REG 
SP-16 REG 
SP-16 DUP-1 FD 
SP-3 REG 
SP-4 REG 
SP-5 REG 
SP-6 REG 
SP-7 REG 
SP-8 REG 
SP-9 REG 

Notes: 

SDG 
COG090595 
COG090595 
COG090595 
COG090595 
COG090595 
COG090595 
COG090595 
COG090595 
COG090595 
COG090595 
COG090595 
COG09,0595 
COG090595 
COG090595 
COG090595 
COG090595 
COG090595 
COG090595 
COG090595 
COG090595 
COG090598 
COG090598 
COG090598 
COG090598 
COG090598 
COG090598 
COG090598 
COG090598 
COG090598 
CQG090598 
COG090598 
COG090598 
COG090598 
COG090598 
COG090598 
COG090598 

HONEYWELL- CLAYMONT 

CLAYMONT, DELAWARE 

TOC %Solids 
Lloyd Kahn SMZ540G 

1 1 
1 r 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 

Number listed under method indicates number of target analytes reported. 
FD = Field Duplicate REG = Field Sample 
SDG = Sample Delivery Group · 
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Arsenic and Lead 
SW6020A 

2 
2 
2 
2 
2 
2 
2 
2 
z 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

Pesticides 
SW8081 

23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 

. 23 
23 . 
23 
23 
23 
23 
23 
23 

"23 
23 
23 
23 

Produced by: WCG 8/18/10 
Checked by: TLC 8/31110 



----------------·· ·---· ·-·· 

Field Sample ID Lab Sample lD Type SDG 
SE-25 717/10 COG090595015 REG COG090595 
SE-25 7/7/10 Dup COG090595020 FD COG090595 
SE-26 7/7/10 COG090595016 REG COG090595 
SE-28 717/10 COG090595018 REG COG090595 
SE-29 717/10 COG090595019 REG COG090595 
SE-25 717/10 COG090595015 REG COG090595 
SE-25 7/7/10 COG090595015 REG COG090595 
SE-25 717/10 Dup COG090595020 FD COG090595 
SE-25 717/10 Dup COG090595020 . FD COG090595 
SE-26 717/10 COG0905950 16 REG COG090595 
SE-26 717/10 COG090595016 REG COG090595 
SE-28 717/10 COG090595018 REG COG090595 
SE-28 717/10 COG090595018 REG COG090595 
SE-29 717/10 COG090595019 REG COG090595 
SE-29 717/10 COG090595019 REG COG090595 
SP-10 717/10 COG09.0598012 REG COG090598 
SP-13 7/8/10 COG090598014 REG COG090598 
SE-ll 717/10 COG09059500l REG COG090595 
SE-ll 717/10 COG090595001 REG COG090595 
SE-12 7/7110 COG090595002 REG COG090595 
SE-12 717/10 COG090595002 REG COG090595 
SE-13 717/10 COG090595003 REG COG090595 
SE-13 717/10 COG090595003 REG COG090595 
SE-13 717/10 COG090595003 REG COG090595 
SE-13 717/10 COG090595003 REG COG090595 
SE-14 717/10 COG090595004 REG COG090595 
SE-14 7/7110 COG090595004 REG COG090595 
SE-14 717/10 COG090595004 REG COG090595 
SE-14 717/10 COG090595004 REG COG090595 
SE-15 717/10 COG090595005 REG COG090595 
SE-15 717/10 COG090595005 REG COG090595 
SE-16 717/10 COG090595006 REG COG090595 
SE-17 717/10 COG090595007 REG COG090595 
SE-18 717/10 COG090595008 REG COG090595 
SE-19 717/10 COG090595009 REG COG090595 
SE-20 717/10 COG09059501 0 REG COG090595 

·-
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TABLE 2- VALIDATION ACfiON SUMMARY 

DATA VALIDATION SUMMARY REPORT 

JUlY 2010 SEDIMENT AND SOIL SAMPLES 

HONEYWELL-CLAYMONT 

CLAYMONT, DELAWARE 

Method Dilution Factor Parameter Name 
Lloyd Kahn 1.82 TOC 
Lloyd Kahn 1.98· TOC 
Lloyd Kahn 2.11 TOC 
Lloyd Kahn 2.08 TOC 
LloydKalni 1.98 TOC 
SW6020A 5 Arsenic 
SW6020A. 5 Lead 
SW6020A 5 Arsenic 
SW6020A 5 Lead 
SW6020A 5 Arsenic· 
SW6020A 5 Lead 
SW6020A 5 Arsenic 
SW6020A 5 Lead 
SW6020A 5 Arsenic 
SW6020A 5 Lead 
SW6020A 5 Arsenic 
SW6020A 5 Arsenic 
SW8081 200 4,4'-DDE 
SW8081 200 delta-BHC 
SW8081 19.93 4,4'-DDE 
SW8081 19.93 gamm.a-BHC (Lindane) 
SW8081 20 4,4'-DDE 
SW8081 20 . Aldrin 
SW8081 20 alpha-BHC 
SW8081 20 beta-BHC 
SW8081 19.87 4,4'-DDE 
SW8081 19.87 alpha-BHC 
SW8081 19.87 . delta-BHC 
SW8081 19.87 Endrin 
SW8081 200 · 4,4'-DDE 
SW808~ 200. delta-BHC 
SW8081 100 4,4'-DDE 
SW8081 1000 4,4'-DDE 
SW8081 . 100 4,4'-DDE 
SW8081 9.9 delta-BHC 
SW8081 19.93 4,4'-DDE 
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Lab Result Lab Qual 
93300 
58500 
58200 
80100 
20000 B 

944 
260 J 
741 
190 J 
960 
738 J 
785 
282 J 

1010 
2020 J 
024 B 
0.44 B 
280 PG 
9.4 JPG 
30 PG 

0.91 JPG 
17 PG 

1.8 JPG 
1 JPG 

3.6 JPG 
34 PG 

0.79 JPG 
1.3 JPG 
1.6 JPG 
36 JPG 

9.5 JPG 
.64 PG 

180 PG 
38 PG 

0.59. JPG 
13 PG 

Val Qual Reason Codes Units 
J 
J 
J 
J 
J 
J . 

J 
J 
J 
J 
J 
J 
J 
J 
J 
JB 
JB 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

PM m.glkg 
PM mglkg 
PM mglkg 
PM mglkg 
PM mglkg 
PM mglkg 
PM mglkg 
PM mglkg 
PM mglkg 
PM mglkg 
PM mglkg 
PM mglkg 
PM mglkg 
PM mglkg 
PM mglkg I 

BLl mglkg 
BLl mglkg 
CFP uglkg 
CFP uglkg 
CFP uglkg 
CFP uglkg 
CFP uglkg 
CFP uglkg 
CFP uglkg 
CFP uglkg 
CFP uglkg 
CFP. uglkg 
CFP uglkg 
CFP uglkg 
cFP· uglkg 
CFP ug/kg 
CFP uglkg 
CFP uglkg 
CFP ug/kg 
CFP ugtkg 
CFP uglkg 

prqmcd by TI.C 09/03/10 
reviewed by CSR 09/03/10 

' 

i 

I 

! 

,_, 

--



Field Sample ID Lab Sample ID I Type SDG 
SE-20 717/10 COG09059501 0 REG COG090595 
SE-21 717/10 COG090595011 REG COG090595 
SE-21 717/10 COG090595011 REG COG090595 
SE-21 717/10 COG090595011 REG COG090595 
SE-21 7/7/10 COG090595011 REG COG090595 
SE-21 717/10 COG090595011 REG COG090595 
sE-21 1n11o COG090595011 REG COG090595 
SE-22 717/10 COG090595012 REG . COG090595 
SE-23 717/10 COG0905950 13 REG COG090595 
SE-26 717/10 COG090595016 REG COG090595 
SE-29 7/7/10 COG090595019 REG COG090595 
SE-25 7/7/10 COG0905950 15 REG COG090595 · 
SE-25 7/7/10 Dup COG090595020 FD COG090595 
SE-25 717/10 COG090595015 REG COG090595 
SE-25 717/10 COG090595015 REG COG090595 
SE-25 717/10 COG090595015 REG COG090595 
SE-25 7/7/10 COG090595015 REG COG090595 
SE-25 717/10 COG090595015 REG COG090595 
SE-25 7/7/10 COG090595015 REG COG090595 
SE-25 717/10 COG090595015 REG COG090595 
SE-25 717/10 COG090595015 REG COG090595 
SE-25 7/7/10 COG090595015 REG COG090595 
SE-25 7/7/10 COG090595015 REG COG090595 
SE-25 717/10 COG090595015 REG COG090595 
SE-25 717/10 COG090595015 REG COG090595 
SE-25 717/10 COG0905950 15 REG COG090595 
SE-25 717/10 COG090595015 REG COG090595 
SE-25 717/10 COG090595015 REG COG090595 
SE-25 717/10 COG090595015 REG COG090595 
SE-25 717/10 COG090595015 REG COG090595 
SE-25 717/10 COG090595015 REG COG090595 
SE-25 7/7/10 COG090595015 REG COG090595 
SE-25 717/10 COG090595015 REG COG090595 
SE-25 7/7/10 DuJ2 COG090595020 FD COG090595 
SE-25 7/7/10 Dup COG09059-5020 FD COG090595 
SE-25 717/10 Dup COG090595020 _ !P~ - g)G090595 
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TABLE 2- VALIDATION ACTION SUMMARY 
DATA VALIDATION SUMMARY REPORT 

JULY 2010.SEDIMENT AND SOIL SAMPLES 
HONE'(WELL...., CLAYMONT 

CLAYMONT, DELAWARE· 

Method Dilution Factor Parameter Name 
SW8081 19.93 delta-BHC 
SW8081 20 4,4'-DDE 
SW8081 20 Aldrin 
SW8081 20 Endosulfan I 
SW8081 20 Endosulfan II 
SW8081 20 Endosulfan sulfirte 
SW8081 20 Endrin ketone 
SW8081 100 4,4'-DDE 
SW8081 200 Dieldrin 
SW8081 1000 · delta-BHC 
SW8081 1000 beta-BHC 
SW8081 990 4,4'-DDE 
SW8081 1000 4,4'-DDE 
SW8081 990 . 4,4'-DDD 
SW8081 990 4,4'-DDT 
SW8081 990 Aldrin 
SW8081 990 iaipha-BHC . 
SW8081 990 laip]la-Chlordane 
SW8081 990 beta-BHC 
SW8081 990 delta-BHC 
SW8081 990 Dieldrin. 
SW8081 990 Endosuifan I 
SW8081 · 990 Endosuifan n 
SW8081 990 Endosuifan sulfilte 
SW8081 990 

•·. 
Endrin 

SW8081 990 Endrin aldehyde 
SW8081 990 Endrin ketone 
SW8081 990 · gamma-BHC (Lindane) 
SW8081 990 gamma-Chlordane 
SW8081 990 Hep_tachlor 
SW8081 990 Heptachlor epoxide 
SW8081 990 Methoxychlor 
SW8081 990 Toxaphene 
SW8081 1000 4,4'-DDD 
SW8081 1000 4,4'-DDT 
SW8081 1000 Aldrin 
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Lab Result Lab Qual 
0.64 JPG 
220 PG 
6.1 PG 
2.1 JPG 
2.1 JPG 
2.6 JPG 
4.3 PG 
55 PG 

7.8 JPG 
170 JPG 
320 JPG 

8700 
4500 

68000 
140000 

1800 u 
350 J 

1800 u 
1800 u 

·1800 u 
1800 u 
1800 u 
1800 u 
1800 u 
1800 u 
1800 u 
1800 u 
1800 u 
1800 u 
1800 u 
1800 u 
3600 u 

73000 u 
56000 
89000 

1600 u: 

Val Qual Reason Codes Units 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
UJ 
J 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
J 
J 
UJ 

CFP ug/kg 
CFP uglkg 
CFP uglkg 
CFP uglkg 
CFP uglkg 
CFP uglkg 
CFP ug/kg 
CFP uglkg _i 
CFP uglkg 
CFP,PM uglkg 
CFP,PM uglkg 
FD,PM liglkg 
FD,PM uglkg 
PM luglkg 
PM uglkg 
PM uglkg 
PM uglkg 
PM uglkg 
PM ug/kg 
PM uglkg 
PM uglkg 
PM uglkg 
PM uglkg 
PM uglkg 
PM uglkg 
PM uglkg 
PM uglkg 
PM . uglk~ 
PM uglkg 
PM uglkg 
PM uglkg 
PM uglkg 
PM uglkg 
PM uglkg 
PM uglkg 
PM uglkg 

prepared by nc 09/03/10 
MViewcd by CSR 09/03/10 

~, 



Field Sample ID Lab Sample ID Type SDG . 
SE-25 717/10 Dup COG090595020 FD COG090595 
SE-25 717/10 Dup COG090595020 FD COG090595 
SE-25 717/10 Dup COG090595020 FD COG090595 
SE-25 717/10 Dup COG090595020 FD COG090595 
SE-25 717/10 Dup COG090595020 FD COG090595 
SE-25 717110 Dup COG090595020 FD COG090595 
SE-25 717/10 Dup COG090595020 FD COG090595 
SE-25 717/10 Dup COG090595020 FD COG090595 
SE-25 717/10 Dup COG090595020 FD COG090595 
SE-25 717/10 Dup COG090595020 FD COG090~95 
SE-25 717/10 Dup COG090595020 FD COG090595 
SE-25 717/10 Dup COG090595020 FD COG090595 
SE-25 717/10 Dup COG090595020 FD COG090595 
SE-25 717/10 Dup COG090595020 FD COG090595 
SE-25 717/10 Dup COG090595020 FD COG090595 
SE-25 717/10 Dup COG090595020 FD COG090595 
SE-25 717/10 Dup COG090595020 FD COG090595 
SE-26 717/10 COG090595016 REG COG090595 
SE-26 717/10 COG0905950 16 REG COG090595 
SE-26 717/10 COG090595016 REG COG090595 
SE-26 717/10 COG090595016 REG COG090595 
SE-26 717/10 COG090595016 REG COG090595 
SE-26 717/10 · COG090595016 REG COG090595 
SE-26 717/10 COG090595016 REG COG090595 
SE-26 717/10 COG090595016 REG COG090595 
SE-26 717/10 COG090595016 REG COG090:595 
SE-26 717/10 COG090595016 REG COG090595 
SE-26 717/10 COG090595016 REG COG090595 
SE-26 717/10 COG090595016 REG COG090595 
SE-26 717/10 COG090595016 REG COG090595 
SE-26 7/7/10. COG0905950 16 REG COG090595 
SE-26 717/10 COG090595016 REG COG090595 
SE-26 717/10 COG090595016 REG COG090595 
SE-26 717/10 COG090595016 . REG COG090595 
SE-26 717/10 COG090595016 REG COG090595 
SE-26 717/10 COG090595016 REG COG090595 
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TABLE 2- VALIDATION ACTION SUMMARY 
DATA VALIDATION SUMMARY REPORT 

JULY 2010 SEDIMENT AND SOIL SAMPLES 
HONEYWELL- CLAYMONT 
CLAYMONT, DELAWARE 

Method Dilution Factor Parameter Name 
SW8081 1000 alpha-BHC 
SW8081 1000 alpha-Chlordane 
SW8081 1000 beta-BHC 
SW8081 1000 delta-BHC 
SW8081 1000 Dieldrin 
SW8081 1000 Endosulfim. I 
SW8081 1000. Endosulfan n 
SW8081 1000 Endosulfan sulfate 
SW8081 1000 Endrin 
SW8081 1000 Endrin aldehyde 
SW8081 1000 Endrin ketone 
SW8081 1000 [gamma-BHC (Lindane) 
SW8081 1000 gamma-Chlordane 
SW8081 1000 Heptachlor 
SW8081 1000 Heptachlor epoxide 
SW8081 1000 Methoxychlor 
SW8081 1000. · Toxaphene 
SW8081 1000 4,4'-DDD 
SW808I 1000 4,4'-DDE . 
SW8081 1000 4,4'-DDT 
SW8081 1000 Aldrin 
SW8081 10oo· alpha-BHC 
SW8081 1000 . alpha.:.Chlordane 
SW8081 1000 beta-BHC 
SW8081 1000. Dieldrin 
SW8081. 1000 Endosulfan I 
SW8081 1000 Endosulfan TI 
SW8081 1000 Endosulfan sulfate 
SW8081 1000 Endrin 
SW8081 1000 Endrin aldehyde 
SW8081 1000 Endrin ketone 
SW8081 1000 gamma-BHC (Lindane) 
SW8081 1000 gamma-Chlordane 
SW8081 1000 Heptachlor 
SW8081 1000 Heptachlor epoxide 
SW8081 1000 Methoxychlor 

- --- ----
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Lab Result Lab Qual 
300 J 

1600 u 
1600 u 
1600 u 
1600 u 
1600 u 
1600 u 
1600 u 
1600 u 
1600 u 
1600 u 
1600 u 
1600 u 
1600 u 
1600 u 
3200 u 

65000 u 
66000 

5800 
32000 

870 u 
350 J 
870 u 

"870 u 
870 u 
870 u 
870 u 
870 u 
870 u 
870 u 
870 u 
870 u 
870 u 
870 u 
870 u 

1700 u 

Val Qual Reason Codes Units 
J 
UJ 
UJ 
UJ 
UJ 
UI 
UI 
UI 
UJ 
UJ 
UI 
UI 
UJ 
UJ 
UJ 
UI 
UI 
I 
J 
I 
UJ 
J 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 

.PM uglkg 
PM ug/kg 
PM ugllcg_ 
PM uglkg 
PM uglkg 
PM ug/kg 
PM ug/l(g_ 
PM [uglkg 
PM uglkg 
PM ug/kg 
PM uglkg 
PM uglkg 
PM [uglkg 
PM [ug/kg 
PM ug/l<g_ 
PM uglkg 
PM uglkg 
PM ug/kg 
PM uglkg 
PM uglkg 
PM uglkg 
PM llglkg 
PM ugfkg 
PM uglkg 
PM ugfkg 
PM uglkg 
PM uglkg 
PM uglkg 
PM uglkg 
PM ugfkg 
PM uglkg 
PM uglk__g 
PM uglkg 
PM uglkg 
PM ugfkg 
PM uglkg 

---

prepared by 1LC 09/03/10 
reviewed by CSR 09/03/10 

~, 

--'~. 
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Field Sample ID Lab Sample ID Type SDG 
SE-26 717/10 COG090595016 REG COG090595 
SE-28 717/10 COG0905950 18 REG COG090595 
SE-28 717/10 COG090595018 REG COG090595 
SE-28_717/10 COG090595018 REG COG090595 
SE-28 717/10 COG090595018 REG COG090595 
SE-28 717/10 COG090595018 REG COG090595 
SE-28 717/10 COG0905950l8 REG COG090595 
SE-28 717/10 COG0905950 18 REG COG090595 
SE-28 717/10 COG090595018 REG COG090595 
SE-28 717/10 COG090595018 REG COG090595 
SE-28 717/10 COG0905950 18 REG COG090595 
SE-28 717/10 COG090595018 REG COG090595 
SE-28 717/10 COG090595018 REG COG090595 
SE-28 717/10 COG090595018 REG COG090595 
SE-28 717/10 COG090595018 REG COG090595 
SE-28 717/10 COG090595018 REG COG090595 
SE-28 717/10 COG090595018 REG COG090595 
SE-28 7/7/10 COG090595018 REG COG090595 
SE-28 7/7/10 COG0905950 18 REG COG090595 
SE-28 717/10 COG090595018 REG COG090595 
SE-28 717/10 COG090595018 REG COG090595 
SE-28 717/10 COG090595018 REG COG090595 
SE-29 717/10 COG090595019 REG COG090595 
SE-29 717/10 COG090595019 REG COG090595 
SE-29 717/10 COG090595019 REG COG090595 
SE-29 717/10 COG090595019 REG COG090595 
SE-29 717/10 COG090595019 REG COG090595 
SE-29 7/7/10 COG0905950 19 REG COG090595 
SE-29 717/10 COG090595019 REG COG090595 
SE-29 717/10 COG090595019 REG COG090595 
SE-29 717/10 COG090595019 REG COG090595 
SE-29 717/10 COG090595019 REG COG090595 
SE-29 717/10 COG090595019 REG COG090595 
SE-29 717/10 COG090595019 REG COG090595 
SE-29 717/10 COG090595019 REG COG090595 
SE-29 717/10 COG090595019 REG COG090595 
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TABLE 2- VALIDATION ACTION SUMMARY 
DATA VALIDATION SUMMARY REPORT 

JULY 2010 SEDIMENT AND SOIL SAMPLES 
HONEYWELL-CLAYMONT 
CLAYMONT, DELAWARE 

Method Dilution Factor Parameter Name 
SW8081 1000 Toxaphene 
SW8081 1000 4,4'-DDD 
SW8081 1000 4,4'-DDE 
SW8081 1000 4,4'-DDT 
SW8081 1000 Aldrin 
SW8081 1000 alt>ha-BHC 
SW8081 1000 alpha-Chlordane 
SW8081 . 1000 beta-BHC 
SW8081 1000 delta-BHC 
SW8081 1000 Dieldrin 
SW8081 1000 Endosu1fan I 
SW8081 1000 Endosulfan II 
SW8081 1000 Endosu1fan sulfirte · 
SW8081 1000 Endrin 
SW8081 1000 Endrin aldehyde 
SW8081 1000 Endrin ketone 
SW8081 1000 gamma-BHC (Lindane) 
SW8081 1000 gamma-Chlordane 
SW8081 1000 Heptachlor 
SW8081 1000 Heptachlor epoxide 
SW8081 1000 Methoxychlor 
SW8081 1000 Toxaphene 
SW8081 1000 4,4'-DDD 
SW8081 1000 4,4'-DDE 
SW8081 1000 4,4'-DDT 
SW8081 1000 Aldrin 
SW8081 1000 alpha-BHC 

. SW8081 1000 alpha-Chlordane 
SW8081 1000 delta-BHC 
SW8081 1000 Dieldrin 
SW8081 1000 Endosulfan I 
SW8081 1000 Endosulfan II 
SW8081 1000 Endosu1fan sulfate 
SW8081 1000 Endrin 
SW8081 1000 Endrin aldehyde 
SW8081 1000 Endrin ketone 
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Lab Result Lab Qual 
35000 u 
42000 

6300 
74000 

1300 u 
850 J 

1300 u 
2400 
220 JPG 

1300 u 
1300 u 
1300 u 
1300 u 
1300 u 
1300 u 
1300 u 
1300 u 
1300 u 
1300 u 
1300 u 
2600 u 

51000 u 
23000 
2100 
1200 
1100 u 
3900 
1100 u 
2100 
1100 u 
1100 u 
1100 u 
1100 u 
1100 u 
1100 u 
1100 u 

Val Qual Reason Codes Units I 
UJ 
J 
J 
J 
UJ 
J 
ur 
J 
J 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UI 
UI 
UJ 
UI 
UI 
UJ 
I 
J 
I 
UJ 
J 
UJ 
I 
UI 
UJ 
UJ 
UJ 
UI 
UJ 
UJ 

PM uglkg 
PM uglkg 
PM uglkg 
PM uglkg 
PM uglkg 
PM uglkg 
PM uglkg 
PM uglkg 
PM uglk:g 
PM uglkg 
PM luglkg 
PM uglkg 
PM I~ 
PM luglkg 
PM uglkg 
PM uglkg 
PM uglkg 
PM uglkg 
PM uglkg 
PM uglk:g 
PM uglk:g 
PM . uglkg 
PM uglkg 
PM uglkg 
PM uglkg 
PM uglkg 
PM uglkg 
PM uglkg 
PM uglkg 
PM uglkg 
PM uglkg 
PM uglkg 
PM uglkg 
PM uglkg 
PM uglkg 
PM uglkg 

prepared byTI.C 09/03/10 
revie~ by CSR 09/03/10 

' 



Field Sample ID Lab Sample ID Type SDG 
SE-29 717/10 COG090595019 REG COG090595 
SE-29 717/10 COG090595019 REG COG090595 
SE-29 717/10 COG090595019 REG COG090595 
SE-29 717/10 COG090595019 REG COG090595 
SE-29 717/tO COG090595019 REG COG090595 
SE-29 7/7/10 COG090595019 REG. COG090595 
SP-1 717/10 COG090598001 REG COG090598 
SP-10 717/10 COG090598012 REG COG090598 
SP-10 717/10 COG0905980 12 REG COG090598 
SP-10 717/10 COG090598012 REG COG090598 
SP-10 717/10 COG090598012 REG COG090598 
SP-11 717/10 COG0905980 10 REG COG090598 
SP-11 717/10 · COG0905980 10 REG COG090598 
SP-11 7/7/10 COG090598010 REG COG090598 
SP-11 717/10 COG090598010 REG COG090598 
SP-11 717/10 COG0905980 10 REG COG090598 
SP-11 717/10 COG090598010 REG COG090598 
SP-11 717/10 COG090598010 REG COG090598 
SP-12 7/7/10 COG090598011 REG COG090598 
SP-12 717/10. COG090598011 REG COG090598 
SP-12 7/7/10 COG090598011 REG COG090598 
SP-12 717/10 · COG090598011 REG COG090598 
SP-13 7/8/10 COG090598014 REG COG090598 
SP-13 7/8/10 COG090598014 REG COG090598 
SP-13 7/8/10 COG090598014 REG COG090598 
SP-13 7/8fl0 COG090598014 REG COG090598 
SP-13 7/8/10 COG090598014 REG COG090598 
SP-14 7/8/10 COG090598015 REG COG090598 
SP-14 7/8/10· COG090598015 REG COG090598 
SP-14 7/8/10 COG090598015 . REG COG090598 
SP-14 7/8/10 COG0905980 15 REG COG090598 
SP-16 7/S/10 COG090598013 REG COG090598 
SP-16 7/8/10 COG090598013 REG COG090598 
SP-16 7/8/10 Dup COG090598017 REG COG090598 
SP-16 7/8/10 Dup COG0905980 17 REG COG090598 
SP-16 7/8/10 Dup COG090598017 REG COG090598 

P:\Projects\Honeywell\Claymont\validation\20 10\ 
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TABLE 2- VALIDATION ACfiON SUMMARY 
DATA VALIDATION SUMMARY REPORT 

JULY 2010 SEDIMENT AND SOIL SAMPLES 
HONEYWELL-CLAYMONT 
CLAYMONT, DELAWARE 

Method Dilution Factor Parameter Name 
SW8081 1000 gamma-BHC (Lindane) 
SW8081 1000 gamma-Chlordane · 
SW8081 1000 Heptachlor · 
SW8081 1000 Heptachlor epoxide 
SW8081 1000 Methoxychlor 
SW8081 1000 Toxaphene 
SW8081 10000 Dieldrin 
SW8081 9.9 delta-BHC. 
SW8081 9.9 Endosulfan IT 
SW8081 9.9 Endosulfan sulfate 
SW8081 9.9 Endrin ketone 
SW8081 10 alpha-BHC 
SW8081 10 Dieldrin 
SW8081 10 Endosulfan sulfate . 
SW8081 10 Endrin 
SW8081 10 Endrin ketone 
SW8081 10 gamma-Chlordane 
SW8081 10 Heptachlor epoxide 
SW8081 10 delta-BHC 
SW8081 10 Dieldrin 
SW8081 10 Endrin 
SW8081 10 gamma-BHC (Lindane) 
SW8081 20 Aldrin 
SW8081 20 beta-BHC 
SW8081 20 delta-BHC 
SW8081 20 Dieldrin 
SW8081 20- gannna-Chlordane 
SW8081 20" 4,4'-DDE 
SW8081 20 delta-BHC 
SW8081 20 gam.ma-BHC (Lindane) 
SW8081 20 Heptachlor 
SW8081 9.9 Dieldrin 
SW8081 9.9 Endrin 
SW8081 3.97 Dieldrin 
SW8081 3.97 Endosulfan sulfate 
SW8.081 3.97 Endrin ketone 

PageS of6 

Lab Result Lab Qual Val Qual Reason Codes Units 
1000 J J PM uglkg 
1100 u UJ PM u~ 
1100 u UJ PM uglkg 
1100 u UJ PM u~ 

. 2300 u UJ PM uglkg 
45000 u UJ PM uglkg 

180 JPG J CFP uglkg 
0.14 JPG J CFP uglkg 
0.31 JPG J CFP uglkg 
0.61 JPG J CFP uglkg 
0.16 JPG J CFP [uglkg 
0.44 JPG J CFP uglkg 
0.98 JPG J CFP luglkg 

1 JPG J CFP IUglkg 
1.4 PG J CFP uglkg 
1.6 PG J CFP uglkg 
0.5 JPG J CFP uglkg 

1 JPG J CFP luglkg 
0.22 JPG J CFP lug/kg 
0.69 JPG J CFP lug/kg 
0.29 JPG J CFP llWJkg 
0.63 JPG J CFP uglkg 
0.51 JPG J. CFP uglkg 

1.1 JPG J CFP uglkg 
0.35 JPG J CFP uglkg 

0.6 JPG J CFP ug/kg 
2.2 PG J CFP uglkg 
15 PG. J CFP uglkg 

6.8 PG J CFP uglkg 
1.1 JPG J CFP uglkg 
8.7 PG . J CFP ug/kg 
2.3 PG 

1 JPG 
2.4 PG 

0.18 JPG 
1.2 PG 

J 
J 
J 
J 
J 

CFP uglkg 
CFP uglkg 
CFP :uglkg 
CFP uglkg 
CFP ug/kg 

pcepmed by TLC 09/03/10 
reviewed by CSR 09/03/10 
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Field Sample ID 
SP-16 7/8/10 DuE 
SP-16 7/8/10 Du:e__ 
SP-16 7/8/10 Dup 
SP-5 7/7/10 
SP-6 7/7/10 
SP-6 717/10 
SP-7 717/10 
SP-7 7/7/10 
SP-7 7/7/10 
SP-7 7/7/10 
SP-9 717/10 
SP-16 7/8/10 
SP-16 7/8/10 Dup 

BLI 
CFP 
FD 
PM 

Lab Sample ID Type SDG 
COG090598017 REG COG090598 
COG090598017 REG COG090598 
COG090598017 REG . COG090598 
COG090598003 REG COG090598 
COG090598009 REG COG090598 
COG090598009 REG COG090~98 

COG090598008 REG COG090598. 
COG090598008 REG COG090598 
COG090598008 REG COG090598 
COG090598008 REG COG090598 
COG090598007 REG COG090598 
COG090598013 REG COG090598 
GOG090598017 REG COG090598 

TABLE 2- VALIDATION ACTION SUMMARY 

DATA VALIDATION SUMMARY REPORT 

JULY 2010 SEDIMENT AND SOIL SAMPLES 
HONEYWELL- CLAYMONT 

CLAYMONT, DELAWARE 

Method Dilution Factor Parameter Name 
SW8081 3.97 gamma-Chlordane 
SW8081 3.97 Heptachlor 
SW8081 3.97 - Heptachlor epoxide 
SW8081 200 Dieldrin 
SW8081 200 beta-BHC 
SW8081 200 gamma-Chlordane 
SW8081 200 alpha-Chlordane 
SW8081 200 Endrin ketone 
SW8081 200 gamma-Chlordane 
SW8081 200 Heptachlor 
SW8081 10 Endosulfim sulfate 
SW8081 9.9 4,4'-DDT 
SW8081 3.97 4,4'-DDT 

Result qualified due to laboratory blank 
Confumation dual column precision exceeded 
Field duplicate exceeds RPD criteria 
Sample percent moisture exceeds 90 percent 

P:\Projects\Honeywell\Ciaymont\validation\2010\ 
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Lab Result Lab Qual 
1.4 PG 

0.17 JPG 
0.87 PG 

6.4 JPG 
5.6 JPG 
16 JPG 
9JPG 

9.7 JPG 
180 PG 
61 PG 

0.23 JPG 
41 
20 

Val Qual Reason Codes Units 
J 
J 
J 
I 
I 
I 
I 
J 
J 
J 
J 
J 
J 

CFP uglkg 
CFP uglkg 
CFP. uglkg 
CFP uglkg 
CFP uglkg 
CFP uglkg 
CFP ug/kg 
CFP lug/kg I 

CFP uglkg ! 

CFP ug/kg I 

CFP !uglkg 
FD juglkg 
FD uglkg 

............. 

prepared by TLC 09/03/10 
reviewed by CSR 09/03/10 



Field Sample ID 

location 

Sample Date 

Sample Purpose 
Sample Type 

Lab Units Analytical Method Parameter Name 

% SM2540G Percent Solids· 

mg/kg Uoyd Kahn TOC 

mg/kg SW6020A Arsenic 

mg/kg SW6020A Lead 

ug/kg SW8081 4,4'-DDD 

ug/kg SW8081 4,4'-DDE 

ug/kg SW8081 4,4'-DDT 

ug/kg SW8081 Aldrin 

ug/kg SW8081 alpha-BHC 

ugfkg SW8081 alpha-Chlordane 

ug/kg SW8081 beta-BHC 

ug/kg SW8081 delta-BHC 

ug/kg SW8081 Dieldrin 

ug/kg SW8081 Endosulfan I 

ug/kg SW8081 Endosulfan II 

ug/kg SW8081 Endosulfan sulfate 

ug/kg SW8081 Endrin 

ug/kg SW8081 Endrin aldehyde 

ug/kg SW8081 Endrin ketone 

ug/kg SW8081 gamma-BHC (Lindane) 

ug/kg SW8081 gamma-Chlordane 

ug/kg SW8081 Heptachlor 

ug/kg SW8081 Heptachlor epoxide 

ug/kg SW8081 Methoxychlor 

ug/kg SW8081 Toxaphene 
--

Notes: 

U = Not detected 

J = Analyte present at a value that may not be accurate or precise 

B = Not detected substantially above the level reported in the lab blanks 

ugfkg =microgram per kilogram 

mgfkg- milligram per kilogram 

%=percent 

TABL£ 3- ANAL RESULTS 

DATA VAUDATION SUMMARY REPORT 

JULY 2010 SEDIMENT AND SOIL SAMPLES 

HONEYWELL- CLAYMONT 

CLAY.MONT, DELAWARE 

SE-117/7/10 SE-U 7/7/10 

SE-11 SE-12 

7/7/2010 7/7/2010 

Regular sample Regular sample 
• Sediment (river or water bottoms) Sediment (river or water bottoms) 

result qual result 
. 48.5 36.7 

26800 36400 

255 84.2 

488 100 

1300 310 

280 . J 30 

620 170 

34 u 4.5 

33 J 45 
34 u 4.5 
34 u .4.5 
9.4 J 1.2 

180 45 
34 u 4.5 

34 u 45 
34 u 4.5 

34 u 4.5 
34 u 45 
34 u 4.5 

12 J 0.91 

34 u 4.5 

34 u 4.5 

34 u 4.5 

69 u .9.1 

1400 u 180. 

P:\Projects\Honeyweii\Oaymont\validation\2010\2010_Soii_Sediment_Table_3.xls 

qual 

J 

u 
u 
u 
u 
J 
u 
u 
u 
u 
u 
u 
u 
J 
u 
u 
u 
u 
u 

SE-13 7/7/10 

"SE-13 

7/7/2010 

Regular sample 

Sediment {river or water bottonis) 

result qual 

34.2 

30700 

56.6 

69.3 

240 
17 J 
150 
LS J 
1 J 

4.9 u 
3.6 J 
3.5 J 
4.9 u 
4.9 u 
4.9 u 
4.9 u 
4.9 u 
4.9 u 
4.9 u 
4.9 u 
7.9 

4.9 u 
4.9 IJ 

9.7 u 
190 u 
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Field Sample ID 

location -

Sample Date 

Sample Purpose 

Sample Type 

Lab Units Analytical Method Parameter Name 

% SM2540G Percent Solids 

mg/kg Uoyd Kahn roc 
mg/kg SW6020A Arsenic 

mg/kg SW6020A Lead 

ug/kg SW8081 4,4'-DDD 

ug/kg SW8081 4,4'-DDE 

ug/kg SW8081 4,4'-DDT 

ug/kg SW8081 Aldrin 

ug/kg SW8081 alpha·BHC 

ug/kg SW8081 alpha-Chlordane 

ug/kg SW8081 beta-BHC 

ug/kg SW8081 delta-BHC 

ug/kg SW8081 Dieldrin 

ug/kg SW8081 Endosulfan I 

ug/kg SW8081 Endosulfan II 

ug/kg SW8081 Endosulfan sulfate 
ug/kg SW8081 Endrin 

ug/kg SW8081 Endrin aldehyde 

ug/kg SW8081 Endrin ketone 

ug/kg SW8081 gamma-BHC (Undane) 

ug/kg SW8081 gamma-chlordane 

ug/kg SW8081 Heptachlor _ 

ug/kg SW8081 Heptachlor epoxide 

ug/kg SW8081 Methoxychlor 

ug/kg SW8081 ToXCIJ!hene 

Notes: 

U = Not detected 

J = Analyte present at a value that may not be accurate or precise 

8 = Not detected substantially above the level reported in the lab blanks 

ug/kg =microgram per kilogram 

mg/kg- milligram per kilogram 

%=percent 

TABLE 3- FINAL RESULTS 

DATA VAUDATION SUMMARY REPORT 

JULY 2010 SEDIMENT AND SOIL SAMPLES 

HONEYWELL-CLAYMONT 

CLAYMONT, DELAWARE 

SE-14 7/7/10 SE-15 7/7/10 

SE-14 SE-15 

7/7/2010 7/7/2010 
Regular sample Regular sample 

Sediment (river or water bottoms) sediment.( river or water bottoms) 

result qual result 

34.3 39.4 

41200 30000 

86.4 89 
76.5 69.4 

280 740 
34 J 36 
270 930 

4.8 u 42 
0.79 J 42 
4.8 u 42 

3.7 J 42 
13 J 9.5 

51 62 
4.8 u 42 

4.8 u 42 
4.8 u 42 
1.6 J 42 
4.8 u 42 
4.8 u 42 

2.3 J 42 

13 42 

4.8 u 42 

4.8- u 42 

9.6 u 85 

190 u 1700 

P:\Projects\Honeyweii\Qaymont\validation\2010\2010_Soii_Sediment_Table_3.xls 

qual 

J 

u 
u 
u 
u 
J 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

SE-167/7/10 

SE-16 

7/7/2010 

Regular sample 

Sediment (river or water bottoms) 

result qual 

44 
25900 

129 

77.5 
850 

64 J 

uoo 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
38 u 

760 u 
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Field Sample ID 

Location 

Sample Date 

Sample Purpose 
Sample Type 

Lab Units Analytical Method Parameter Name 

% SM2540G Percent Solids 
mg/kg Uoyd Kahn TOC 

mg/kg SW6020A Arsenic 

mg/kg SW6020A Lead 

ug/kg SW8081 4.4'-DDD 
ug/kg SW8081 4,4'-DDE 
ug/kg SW8081 4.4'-DDT 
ug/kg SW8081 Aldrin 
ug/kg SW8081 alpha-BHC 
ug/kg SW8081 alpha-chlordane 
ug/kg SW8081 beta-BHC 

ug/kg SW8081 delta-BHC 

ug/kg SW8081 Dieldrin 

ug/kg SW8081 Endosulfan I 
ug/kg SW8081 Endosulfan II 

ug/kg SW8081 Endosulfan sulfate · 

ug/kg SW8081 Endrin 
ug/kg SW8081 Endrin aldehyde 
ug/kg SW8081 Endrin ketone 

ug/kg · SW8081 gamma-BHC (Undane) 

ug/kg SW8081 gamma-chlordane 

ug/kg SW8081 Heptachlor 
ug/kg SW8081 Heptachlor epoxide 
ug/kg SW8081 Methoxychlor 

ug/kg SW8081 Toxaphene 

Notes: 

U = Not detected 

J = Analyte present at a value that may not be accurate or precise 

B = Not detected substantially above the level reported in the lab blanks 

ug/kg =microgram per kilogram 

rng/kg ·milligram per kilogram 

%=percent 

TABL£ 3 ~FINAL RESULTS 

DATA VAUDATION SUMMARY REPORT 
JULY 2010 SEDIMENT AND SOIL SAMPLES 

HONEYWELL- CLAYMONT 
CLAYMONT,.DELAWARE 

SE-17 7/7/10 SE-18 7/7/10 
SE-17 SE-18 

7/7/2010 7/7/2010 
Regular sample Regular sample 

Sediment (river or water bottoms) Sediment (river or water bottoms) 
result qual result 

46" 40.4 
22900 24100 

1050 25.8 

481 64.1 
.. 

4200 260 

180 J 38 
2900 500 
180 u 21 
32 J· 21 
180 u 21 
180 u 21 

180 u 21 
460 28 
180 u 21 
180 u 21 
180 u 21 
180 u 21 
180 u 21 
180 u 21 
180 u 21 

180 u 21 

180 u 21 

180 u 21 
360 u 41 

7300 u 820 
·-- ----
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qual 

J 

u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

SE-'J!H/7/10 

SE-19 

7/7/2010 
Regular sample 

Sediment (river or water bottoms) 

result qual 

31.9 

32400 

16.7 

50.2 

140 

16 
110 

2.6 u 
. 2.6 u 

2.6 u 
3.9 

059 J 

2.6 u 
2.6 u 
2.6 u 
2.6 u 
2.6 u 
2.6 u 
2.6 u 
2.6 u 
21 

2.6 u 
2.6 u 
5.2 u 
100 u 

/ 
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Field Sample ID 

Location 
Sample Date 

Sample Purpose 
Sample Type 

Lab Units Analytical Method Parameter Name 

% SM2540G Percent Solids 

mg/kg Uoyd Kahn TOC 

mg/kg SW6020A Arsenic 

mg/kg SW6020A Lead 

ug/kg SW8081 4,4'-DDD 

ug/kg SW8081 4,4'-DDE 
ug/kg SW8081 4,4'-DDT 
ug/kg SW8081 Aldrin 
ug/kg SW8081 alpha-BHC 
ug/kg SW8081 alpha-Chlordane 
ug/kg SW8081 beta-BHC 

ug/kg SW8081 delta-BHC 
ug/kg SW8081 Dieldrin 
ug/kg SW8081 Endosulfan I 
ug/kg SW8081 Endosulfan II 
ug/kg SW8081 Endosulfan sulfate 
ug/kg SW8081 Endrin 
ug/kg SW8081 Endrin aldehyde 
ug/kg SWS0/31 Endrin ketone · 

ug/kg SW8081 gamma-BHC (Undane) 
ug/kg SW8081 gamma-Chlordane 

ug/kg SW8081 Heptachlor 
ug/kg SW8081 Heptachlor epoxide 
ug/kg SW8081 Methoxychlor 

ug/kg SW8081 Toxaphene 

Notes: 

U = Not detected 

J = Analyte present at a value that may not be accurate or precise 

B = Not detected substantially above the li!vel reported in the lab blanks 

ugjkg = microgram per kilogram 

mgjkg- milligram per Idiogram 

%=percent 

TABLE 3 - ANAL RESULTS 
DATA VAUDAnON SUMMARY REPORT 

JULY2010SEDIMENT AND SOIL SAMPLES 
HONEYWELL-ClAYMONT 

CLAYMONT, DELAWARE 

SE-20 7/7/10 SE-217/7/10 
SE-20 SE-21 

7/7/2010 7/7/2010 
Regular sample Regular sample 

. Sediment (river or water bottoms) Sediment (river or water bottoms) 
result qual result 

43 43 

22500 26700 
20 61.3 

38.1 127 
150 190 
13 J 220 
190 230 
3.9 u 6.1 
3.9 u 3.9 
3.9 u 3.9 
3.9 u 3.9 

0.64 J 3.9 
3.9 u 3.9 
3.9 u 2.1 
3.9 u 2.1 
3.9 u 2.6 
3.9 u 10 
3.9 u 3.9 
3.9 u 4.3 
2.1 J 3.9 
5.5 3.9 
3.9 u 3.9 
3.9 ·r u 3.9 
7.7 u 7.8 

150 u 160 

P:\Projects\Honeywell\daymont\validation\2010\2010_5oii_Sediment_Table_3.xls 

qual 

J 

J 

u 
u 
u 
u 
u 
J 
J 

J 

u 
J 
u 
u 
u 
u 
u 
u 

SE-22 7/7/10 
SE-22 

7/7/2010 
Regular sample 

Sediment (river or water bottoms) 

result qual 
45.6 

26600 

860 

353 

350 -
55 J 
440 
5.5 J 
18 u 
18 u 
18 u 
18 u 
18 u 
18 u 
18 u 
18 u 
18 u 
18 u 
18 u 
18 u 
18 u 
18 u 
18 u 
37 u 

730 U. 
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Field Sample ID 

location 

Sample Date 

Sample Purpose 
Sample Type 

Lab Units Analytical Method Parameter Name 

% SM2540G Percent Solids 

mg/kg Uoyd Kahn TOC 

mg/kg SW6020A Arsenic 

mg/kg SW6020A Lead 

ug/kg SW8081 4,4'-DDD 

ug/kg SW8081 4,4'~DDE 
ug/kg SW8081 4,4'-DDT 

ug/kg SW8081 Aldrin 
ug/kg SW8081 alpha-BHC 

ug/kg SW8081 alpha-Chlordane 

ug/kg SW8081 beta-BHC 

ug/kg SW8081 delta-BHC 

ug/kg SW8081 Dieldrin 

ug/kg SW8081 Endosulfan I 

ug/kg SW8081 Endosulfan II 

ug/kg SWB081 Endosulfan sulfate 

ug/kg SW8081 Endrin 

ug/kg SW8081 Endrin aldehyde 

ug/kg SW8081 Endrin ketone 

ug/kg SW8081 gamma-BHC (Undane) 

ug/kg SW8081 gamma-Chlordane 

ug/kg SW8081 Heptachlor 

ug/kg SW8081 HePtachlor epoxide 
ug/kg SW8081 Methoxychlor 

ug/kg SW8081 Toxaphene 

Notes: 

U = Not detected 

J = Analyte present at a value that may not be accurate or precise 

B = Not detected substantially abo~e the level reported in the lab blanks 

ug/kg = microgram per kilogram 

·mg/kg- milligram per kilogram 

%=percent 

TABLE 3- FINAL RESULTS 

DATA VAUDATION SUMMARY REPORT 

JULY 2010 SEDIMENT AND SOIL SAMPLES 

HONEYWELL- CLAYMONT 

QAYMONT, DElAWARE 

SE-23 7/7/10 SE-24 7/7/10 
SE-23 SE-24 

7/7/2010 7/7/2010 
Regular sample Regular sample 

Sediment (river or water bottoms) Sediment (river or water bottoms) 

result qual result 

43.6 39.1 

33700 12400 
165 3500 

165 611 
1900 1500 
240 340 

2600 1600 
38 u 43 
38 u 430 

38 u 43 
.. 

38 u 60 
38 u n 
7.8 J 43 

38 u 43 
38 u 43 
38 u 43 

38 u 43 

38 u 43 
38 u 43 

38 u 100 

38 u 43 

38 u 43 

38 u 43 
77 ·u 85 

1500 u 1700 

P:\Projects\Honeyweii\Ciaymont\validation\2010\2010_Soii_Sediment_Table_3.xls 

qual 

u 

u 

u 
u 
u 
u 
u 
u. 
u 

u 
u 
u 
u· 
u 

SE-25 7/7/10 

SE-25 

7/7/2010 
Regular sample I 

Sediment (river or water bottoms) 

result qual 

45 

93300 J I 

944 J 

260 J I 

68000 J 

8700 J 

140000 ~-
1800 w 
350 J 

1800 w 
1800 w 
1800 UJ 

1800 UJ 

1800 w 
1800 UJ 

1800 w 
1800 w 
1800 UJ 

1800 w 
1800 UJ 

1800 w 
1800 w 
1800 w 
3600 w 

73000 UJ 
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Field Sample ID 

Location 

Sample Date 

Sample Purpose 
Sample Type 

Lab Units Analytical Method Parameter Name 

% SM2540G Percent Solids 

mg/kg Uoyd Kahn TOC 

mg/kg SW6020A Arsenic 

mg/kg SW6020A lead 

ug/kg SW8081 4,4'-DDD 

ug/kg SW8081 4,4'-DDE 

ug/kg SW8081 4,4'-DDT 

ug/kg SW8081 Aldrin 

ug/kg SW8081 alpha-BHC 

ug/kg SW8081 alpha-Chlordane 

ug/kg SW8081 beta-BHC 

ug/kg SW8081 delta-BHC 

ug/kg SW8081 Dieldrin 

ug/kg SW8081 Endosulfan I 

ug/kg SW8081 Endosulfan II 
ug/kg SW8081 Endosulfan sulfate 

ug/kg SW8081 Endrin 

ug/kg SW8081 Endrin aldehyde 

ug/kg SW8081 Endrin ketone 

ug/kg SW8081 gamma-BHC (Lindane) 

ug/kg SW8081 gamma-Chlordane 

ug/kg SW8081 Heptachlor 

ug/kg SW8081 Heptachlor epoxide 

ug/kg SW8081 Methoxychlor 

ug/kg SW8081 Toxaphene 

Notes: 

U = Not detected 

J = Analyte present at a value that may not be acarrate or precise 

B =Not detected substantially above the level reported In the lab blanks 

ug/kg = microgram per kilogram 

mg/kg - milligram per kilogram 

%=percent 

TABLE 3- FINAL RESULTS 

DATA VAUDATION SUMMARY REPORT 

JULY 2010 SEOIMENT AND SOIL SAMPLES 

HONEYWELL-CLAYMONT 

CLAYMONT, DELAWARE 

SE-25 7/7/10 DUP SE-26 7/7/10 

SE-25 SE-26 

7/7/2010 7/7/2010 

Field duplicate Regular sample 

Sediment (river or water bottoms) Sediment (river or "water bottoms) 

result qual result 

5.1 9.6 

58500 J 58200 

741 J 960 

190 J 738 

56000 , J 66000 

"4500 J 5800 

89000 J 32000 

1600 w 870 

300 J 350 

1600 w 870 

1600 w . 870 

1600 UJ 170 

1600 UJ 870 
. 1600 UJ 870 

1600 UJ 870 

1600 UJ 870 

1600 UJ 870 

. 1600 UJ 870 

1600 UJ 870 

1600 UJ 870 

1600 UJ 870 

1600 UJ 870 

1600 w 870 

3200 w 1700 

65000 w 35000 

P:\Projects\Honeyweii\Ciaymont\validation\2010\2010_Soii_Sediment_Table_3.xls 

qual 

J 

J 

J 

J 

J 

J 

w 
J 

w 
w 
J 

w 
w 
UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

SE-27 7/7/10 

SE-27 

7/7/2010 

Regular sample 
Sediment (river or water bottoms) 

result qual 

28.9 

41500 

396 

408 

1800000 

220000 
5300000 

140000 u 
38000 J 

140000 u I 

140000 u I 

140000 u I 
' 

140000 u i 

140000 u 
140000 u 
140000 u 
140000 u 
140000 u 
140000 u 
140000 u 
140000 u 
140000 u 
140000 u 
290000 u 

5800000 u 
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Field Sample ID 

location 

Sample Date 

Sample Purpose 

TABLE 3- FINAL RESULTS 

DATA VAUDATION SUMMARY REPORT 

JULY 2010 SEDIMENT AND SOIL SAMPLES 

HONEYWELL-CLAYMONT 

CLAYMONT, DELAWARE 

SE-28 7/7/10 SE-29 7/7/10 

SE-28 SE-29 

7/7/2010 7/7/2010 

Regular sample Regular sample 

Sample Type Sediment (river or water bottoms) Sediment (river or water bottoms) 

lab Units Analytical Method Parameter Name 

% SM2540G Percent Solids 

mg/kg lloyd Kahn TOC 

mg/kg SW6020A Arsenic 

mg/kg SW6020A Lead 

ug/kg SW8081 4,4'-DDD 

ug/kg SW8081 4,4'-DDE 

ug/kg SW8081 4,4'-DDT 

ug/kg SW8081 Aldrin 

ug/kg SW8081 alpha-BHC 

ug/kg_ SW8081 alpha-chlordane 

ug/kg SW8081 beta-BHC 

ug/kg SW8081 delta-BHC 

ug/kg SW8081 Dieldrin 

ug/kg SW8081 Endosulfan I 

ug/kg SWBOBl Endosulfan II 

ug/kg SW8081 Endosulfan sulfate 

ug/kg SW8081 Endrin 

ug/kg SW8081 Endrin aldehyde 

ug/kg SW8081 Endrin ketone 

ug/kg SW8081 gamma-BHC (Undane) 

ug/kg SW8081 gamma-Chlordane 

ug/kg SWSOSl Heptachlor 

ug/kg SW8081 Heptachlor epoxide 

ug/kg SW8081 Methoxychlor 

ug/kg SW8081 Toxaphene 

Notes: 

U = Not detected 

J = Analyte present at a value that may not be accurate or precise 

B =Not detected substantially above the level reported In the lab blanks 

ug/lcg = microgram per kilogram 

mg/kg- milligram per kilogram 

%=percent 

result 

65 

80100 

785 

282-

42000 

6300 

74000 

1300 

850 

1300 

2400 

220 

1300 

1300 

1300 

1300 

1300 

1300 

1300 

1300 

1300 

1300 

1300 

2600 

51000 
--- ---

P:\Projects\Honeyweii\Ciaymont\validation\2010\2010_Soil_Sediment_Table_3.xls 

qual result qual 

73 
J 20000 J 

J 1010 J 

J 2020 J 

J 23000 J 

J 2100 J 

J 1200 J 

UJ 1100 UJ 

J 3900 J 

UJ 1100 UJ 

J 320 J 

J 2100 J 

UJ 1100 UJ 

UJ 1100 UJ 
UJ 1100 UJ 

UJ 1100 UJ 

UJ 1100 UJ 
UJ . 1100 UJ 

UJ 1100 UJ 

UJ 1000 J 

Ul 1100 UJ 

UJ 1100 UJ 

UJ 1100 UJ 

UJ 2300 UJ 

UJ 45000 UJ 

I 

page7 of11 

Produced by: WHB 09/02/10 

Checked by: nc 09/02/10 

~, 



------------·------ ··-----·------

Field Sample ID SP-17/7/10 
Location SP-1 

Sample Date 7/7/2010 
Sample Purpose Regular sample 

TABLE3- ANAL RESULTS 

DATA VAUDATION SUMMARY REPORT 
JULY 2010 SEDIMENT AND SOIL SAMPLES 

HONEYWELL- CLAYMONT 

CLAYMONT, DELAWARE 

SP-10 7/7/10 

SP-10 

7/7/2010 
Regular sample 

SP-117/7/10 
SP-11 

7/7/2010 
Regular sample 

Sample Type Soli sample- General Soil sample- General SOil sample- General 
Lab Units Analytical Method Parameter Name 

% SM2S40G Percent Solids 

mg/kg Uoyd Kahn roc 
mg/kg SW6020A Arsenic 

mg/kg SW6020A lead 

ug/kg SW8081 4,4'-DDD 

ug/kg SW8081 4,4'-DDE 
ug/kg- SW8081 4,4'-DDT 
ug/kg SW8081 Aldrin 
ug/kg SW8081 alpha-BHC 

ug/kg SW8081 alpha-Chlordane 

ug/kg SW8081 beta-BHC 

ug/kg SW8081 delta-BHC 

ug/kg SW8081 Dieldrin 

ug/kg SW8081 Endosulfan I 

ug/kg SW8081 Endosulfan 11 
ug/kg SW8081 Endosulfan sulfate -
ug/kg SW8081 Endrin. 

ug/kg SW8081 Endrin aldehyde 

ug/kg SW8081 Endrin ketone 

ug/kg SW8081 gamma-BHC (Lindane) 

ug/kg SW8081 gamma-Chlordane 

ug/kg SW8081 Heptachlor 
ug/kg SW8081 Heptachlor epoxide 

ug/kg SW8081 Methoxychlor 

ug/kg SW8081 Toxaphene 

Notes: 

U = Not detected 

J = Analyte present at a value that may not be accurate or precise 

B =Not detected substantially above the level reported in the lab blanks 

ugfkg = microgram per'kilogram 

mgfkg- milligram per kilogram 

%=percent 

result qual 

97.4 

43900 

973 

3400 

22000 

9300 

55000 

860 u 
2400 

860 u 
2200 

320 

180 j 

860 u 
190 

860 u 
860 u 
860 u 

' 860 u 
1400 

670 J 
'860 u 
860 u 
1700 u 

34000 u 

P:\Projects\Honeyweii\Ciaymont\validation\2010\2010_Soli_Sediment_Table_3.xls 

result qual result qual 

88.7 78.3 

8880 48700 

0.24 JB 11.5 

39.1 128 

1.9 8.1 

1.6 6.8 

5.5 23 
0.93 u 1.1 

0.93 u 0.44 J 
0.93 u 1.1 u 
0.93 u 1.1 u 
0.14 J 1.1 u 

i 0.98 J 
0.93 u 1.1 u 
0.31 J 1.1 u 
0.61 J 1 j 

0.93 u 1.4 J 
0.93 u 1.1 u 
0.16 J 1.6 J 
1.3 0.79 J 

0.93 u 0.5 J 

0.93 u 1.1 u 
0.93 u 1 J 
1.9 u 2.1 u 
37 u 43 u 

SP-12 7/7/10 SP-13 7/8/10 
SP-12 SP-13 

7/7/2010 7/8/2010 
Regular sample Regular sample 

Soil sample -General SOil sample- General 

result qual result qual 

79.7 

39800 

0.98 

60.9 

6.1 

8.9 

28 
1 u 
1 u 
1 u 
1 u 

0.22 J 
0.69 J 

1 u 
1 u 
1 u 

0.29 J 
1 u 

0.67 j 

0.63 J 
1 u 
1 u 

0.29 j 

2.1 u 
42 u 

86.1 

9910 

0.44 JB 

77.7 

34 

29 

87 
0.51 J 
1.9 u 
1.9 u 
1.1 j 

035 J 
0.6 j 

1.9 u 
1.9 u 
1.9 u 
17 

1.9 u 
1.9 u 
1.7 j 

2.2 j 

1.9 u 
1.9 u 
3.9 u 
77 u 
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Field Sample ID 

Location 
Sample Date 

Sample Purpose 

Sample Type 

Lab Units Analytical Method Parameter Name 

" SM2540G Percent Solids 
mg/kg lloyd Kahn TOC 

mg/kg SW6020A Arsenic 

mg/kg SW6020A lead 

ug/kg SW8081 4,4'-DDD 

ug/kg SW8081 4,4'-DDE 

ug,/kg SW8081 4,4'-DDT 
ug/kg SW8081 Aldrin 
ug/kg SW8081 alpha-BHC 
ug/kg SW8081 alpha-chlordane 
ugfkg SW8081 beta-BHC 
ug/kg SW8081 delta-BHC 
ug/kg SW8081 Dieldrin 

ug/kg SW8081 Endosulfan I 
ug/kg SW8081 Endosulfan II 
ug/kg SW8081 Endosulfan sulfate 
ug/kg SW8081 Endrin 
ug/kg SW8081 Endrin aldehyde 
ug/kg SW8081 Endrin ketone 
ug/kg SW8081 gamma-BHC (Undane) 
ug/kg SW8081 gamma-Chlordane 

ug/kg SW8081 Heptachlor 
ug/kg SW8081 Heptachlor epoxide 
ug/kg SW8081 Methoxychlor 

ug/kg SW8081 Toxaphene 

Notes: 

U = Not detected 

J = Anal\rte present at a value that may not be accurate or precise 
B =Not detected substantially above the level reported In the lab blanks 
ugjkg = microgram per kilogram 

mgjkg - milligram per kilogram 

%=percent 

SP-14 7/8/10 

SP-14 

7/8/2010 
Regular sample 

TABLE 3- FINAL RESULTS 

DATA VALIDATION SUMMARY REPORT 
JULY 2010 SEDIMENT AND SOIL SAMPLES 

HONEYWELL-CLAYMONT 
CLAYMONT, DELAWARE 

SP-15 7/8/10 

SP-15 

7/8/2010 
Regular sample 

SP-167/8/10 

SP-16 

7/8/2010 
Regular sample 

Soil sample- General Soil sample- General Soil sample- General 
result qual result qual result qual 
93.1 n.3 72.5 

48300 14800 35000 
6.1 8.7 1.1 

248 108 89.4 

14 110 9.9 

15 J 75 9.5 
38 380 41 J 
22 11 u 1.1 u 
1.8 u 2.6 J . 1.1 u 
1.8 u 11 u 1.1 u 
1.8 u 11 u 1.1 u 
6.8 J 11 u 1.1 u 
1.8 u 26 2.3 J 
1.8 u 11 u 1.1 u 
1.8 u 11 u 1.1 u 
1.8 u 11 u 1.1 u 
23 ·' 11' u 1 J 
1.8 u 11 u 1.1 u 
2.1 11 u 1.4 
1.1 J 11 u 0.65 J 
23 11 u 1.1 u 
8.7 J 11 u 1.1 u 
37 11 u 1.1 u 
3.6 u 22 u 23 u 
72 u 430 _L!!._· 46 u -------

P:\Projects\Honeyweii\Ciaymont\validation\2010\2010_Soii_Sediment_Table_3.xls 

SP-16 7/8/10 Dup SP-2 7/7/10 

SP-16 SP-2 

7/8/2010 7/7/2010 
Regular sample Regular sample 

Soli sample - General Soil sample- General 
result qual result qual 
72.2 

35200 

1 

86.9 

6.6 

11 

20 J 
2.1 

0.46 u 
0.46 u 

1 

0.46 u 
2.4 J 

0.46 u 
0.46 u 
0.18 J 
1.2 

0.46 u 
1.2 J 
0.7 

1.4 J 
0.17 J 
0.87 J 
0.92 u 
18 u 

-----

83.5 

135000 

123 
382 

5700 

2200 

10000 

200 u 
200 u 
200 u ! 

200 u I 

200 u 
200 u 
200 u 
200 u 
200 u 
200 u 
200 u 
200 u 
200 u 
130 J 
200 u 
200 u 
400 u 
7900 c!!._ -- -----
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Field Sample ID 

Location 
Sample Date 

Sample Purpose 
Sample Type 

Lab Units Analytical Method Parameter Name 
% SM2540G Percent Solids 
mg/kg Uoyd Kahn TOC 
mg/kg SW6020A Arsenic 
mg/kg SW6020A lead 
ug/kg SW8081 4,4'-DDD 
ug/kg SW8081 4,4'-DDE 
ug/kg SW8081 4,4'-DDT 
ug/kg SW8081 Aldrin 
ug/kg SW8081 alpha-BHC 
ug/kg SW8081 alpha-chlordane 
ug/kg SW8081 beta-BHC 
ug/kg SW8081 delta-BHC 

ug/kg SW8081 Dieldrin 

ug/kg SW8081 Endosulfan I 
ug/kg SW8081 Endosulfan II 
ug/kg SW8081 Endosulfan sulfate 
ug/kg SW8081 Endrin 
ug/kg SW8081 Endrin aldehyde 
ug/kg SW8081 Endrin ketone 
ug/kg SW8081 gamma-BHC (Lindane) 
ug/kg SW8081 gamma-chlordane 
ug/kg SW8081 Heptachlor 
ug/kg SW8081 Heptachlor epoxlde 
ug/kg SW8081 Methoxychlor 
ug/kg SW8081 Toxaphene 

Notes: 

U = Not detected 

J = Analyte present at a value that may not be accurate or precise 

B = Not detected substantially above the level reported In the lab blanks 

ug/kg = microgram per kilogram 

mg/kg - milligram per kilogram 

%=percent 

SP-3 7/7/10 

SP-3 

7/7/2010 
Regular sample 

TABLE iJ- FINAL RESULTS 
DATA VAUDATION SUMMARY REPORT 

JULY2010SEDIMENT ANDSOILSAMPLES 
HONEYWELL- CLAYMONT 

CLAYMONT, DELAWARE 

SP-47/7/10 

SP-4 

7/7/2010 
Regular sample 

SP-57/7/10 

SP-5 

7/7/2010 
Regular sample 

Soil sample- General Soil sample- General Soli sample- General 
result qual result qual result qual 

86 90.1 77.6 
210000 2760 3350 

84 179 159 
314 1230 250 

1600 62 370 
1400 87 140 
4500 250 850 
96 u 9.2 u 21 u 
96 u 1.7 J 21 u 
96 u 9.2 u 21 u 
96 u 9.2 u 21 u 
96 u 9.2 u .21 u 

490 9.2 u 6.4 . J 

96 u 9.2 u 21 u 
96 u 9.2 u 21 u 
96 u 9.2 u 21 u 
740 65 21 u 
96 u 9.2 u 21 u 
96 u 9.2 u 21 u 
96 u 9.2 u 21 u 
36 9,2 u 21 u 
96 u 9.2 u 21 u 
96 u 9.2 u 21 u 
190 u 18 u 43 u 

3800 
---

u L__ 370 u 860 u 
- ---

P:\Projects\Honeyweii\Ciaymont\validation\2010\2010_Soii_Sediment_Table_3.xls 

L__ 

SP-67/7/10 SP-77/7/10 
SP-6 SP-7 

7/7/2010 7/7/2010 
Regular sample Regular sample 

Soil sample - General Soil sample- General 
result qual result qual 
87.1 

94700 

94.1 

323 

550 

740 
1000 

19 u 
19 u 
19 u 
5.6 J 
19 u 
90 
19 u 
19 u 
19 u 
140 

19 u 
17 J 
6.3 J 
16 J 

19 u 
19 u 
38 u 

770 u 

97.1 
45900 

37.5 

4n 

310 

790 

1100 

230 
17 u 
9 J 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
220 
17 u 
9.7 J 
17 u 
180 J 

61 J 
280 
34 u 

L_ __ -~90 u 
--
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Field Sample ID 

location 

Sample Date 

Sample Purpose 
Sample Type 

Lab Units Analytical Method Parameter Name 
% SM2540G Percent Solids 
mg/kg lloyd Kahn TOC 
mg/kg SW6020A Arsenic 
mg/kg SW6020A lead 
ug/kg SW8081 4,4'-DDD 
ug/kg SW8081 4,4'-DDE 
ug/kg SW8081 4,4'-DDT 
ug/kg SW8081 Aldrin 
ug/kg SW8081 alpha-BHC 
ug/kg SW8081 alpha-chlordane 
ug/kg SW8081 beta-BHC 
ug/kg SW8081 delta-BHC 
ug/kg SW8081 Dieldrin 
ug/kg SW8081 Endosulfan I 
ug/kg SW8081 Endosulfan II 
ug/kg SW8081 Endosulfan sulfate 
ug/kg SW8081 Endrin 
ug/kg SW8081 Endrin aldehyde 
ug/kg SW8081 Endrin ketone 
ug/kg SW8081 gamma-BHC (lindane) 
ug/kg SW8081 gamma-chlordane 
ug/kg SW8081 Heptachlor 
ug/kg SW8081 Heptachlor epoxide 
ug/kg SW8081 Methoxychlor 
ug/_l<_g SW8081 

-
I_oxapiJene 

-· ---- -

Notes: 

U = Not detected 

J = Analyte present at a value that may not be accurate or precise 

B = Not detected substantially above the level repCirted in the lab blanks 

ug/kg =microgram per kilogram 

mg/kg- milligram per kilogram 

"=percent 

SP-87/7/10 
SP-8 

7/7/2010 
Regular sample 

Soil sample -General 

TABLE 3- FINAL RESULTS 
DATA VAUDATION SUMMARY REPORT 

JULY 2010 SEDIMENT AND SOIL SAMPLES 
HONEYWEll-ClAYMONT 

CLAYMONT, DELAWARE 

SP-97/7/10 
. SP-9 

7/7/2010 
Regular sample 

Soli sample- General 
result qual result quail 
86.9 85.9 ! 

121000 11700 .I 
50.2 8.9 I 

244 143 

300 17 

310 21 
500 63 
19 u 0.97 u 
19 u 0.97 u 
19 u 0.97 u 
19 u 0.97 u 
19 u 0.97 u 
92 4.4 
19 u 0.97 u 
19 u {).97 u· 
19 u 0.23 J 
19 u Q.97 u 
19 . u 0.97 U· 
19 u 0.54 J 
19 u 0.4 J 
33 0.97 u 
19 u 0.97 u 
19 u 0.97. u 
38 u 1.9 u 

760 u 39 u 
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LEGEND 
APPROXIMATE EXTENT OF SOliD WASTE MANAGEMENT 
UNI T (SI'IM U) 

EXISTING MONITORING \'/ELLS 

JULY 2010 SURF ACE SOIL SAI.tPLE LOCA TION­
ANAL YZED FOR PESTICIDES, ARSElliC AND LEAD. 

( 

,. I 
; 

··. 1 

/ 
I ·:· 

'·.' 

EXISTING DELAWARE RIVER SEDIMENT SAMPLE LOCATION 
- ANALYZED FOR DDX, ARSENIC AND LEAD. 

JULY 2010 SEDIMENT SAMPLE LOCATION -
ANALYZED FOR PESTICIDES, ARSENIC AND LEAD. 

( 

NOTES: 

SURFACE SOIL SA!.lPLE LOCATIONS ~lOVED FROU PLANNED L0CA110.~S (RELOCAlEO SAI.!PLE LOCA110o'lS ARE SHO\',ll) SEOIIJENT SAMPlE LOCATION S£- 11 MOVED FRO!J Pl.AWlEO LOCAnott (RELOCAlEO SAI.!Pl.E LOCA110N IS SHOV,N) 

1. JJg/kg - microgr<Jms per kiogrom. mg/lcg - mi ligrams per kiogrom 2. tiD - Anolyte "as not detected above the laboratory reportflg tmil. 
3. J - Anolyte was reported at 0'1 estimated concentrc:~lion between the method detection limit ond the lob~Xolory reporUng limit. 4. PG - Th e percent difference between the original CW'ld confirmation onolrses Is greeter l h~Y~ 40?. 5. E - Anolyte reported with matrix interference 
6. J Qualifier n Metals analysis ildicotes Uethod BICirlk Contomi'lotioo 
7. B - Anol~e was reported at tr1 estima ted concentration bet•een the method detection limit ond the laboratory r~porl~g lhllt Wl 'J etols Analy-3ls8. H - Sample was prepped or onolyzed be)'OOd specified holding time 9. HF - Field parameter ~ith o holding lim e of 15 mWiules 
• Result is from Analysis dote of 7/15/10 

SOURCE: 

COMPILED BY PRO t.tAPS OF I.IORRISTO\\N, NJ FROM 
AERIAL PHOTOGRAPHY FlO\',U BY KEYSTONE AERIAL 
PHOTOGRAPHS OF PHILADElPHIA, PA. FLOI'iU AT 
t••400' USIIIG OATVIJ OF' NAO 8J SOUTH ZONE -
PA AND tlA\'0 88. SURVEY SUPPORT BY JAJJES t.t. 
STEWART OF PHILAOELPHIA, PA. 

~ 
north 

Prepared Checked Date Rev 
CJC RCK 12/22109 3 
CJC RCK 01/04/10 4 
CJC RCK 05/10/10 5 
MDF MJT 08/06/10 6 

MACI'EC UMMINGS 
ITER GROUNDWATER SAMPLE RESULTS SUMMARY PLAN 
CONSULTANTS, INC. 
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LEGEND 
APPROXIMATE EXTENT OF SOUD 1'/ASTE MANAGEMENT 
UNIT (SI'n.tU) 

EXISTING MONITORING WELLS 

JULY 2010 SURFACE SOIL SAMPLE LOCATION­
ANAL YlED FOR PESTICIDES, ARSENIC AND LEAD. 

;:' ' 

SE-1 
@ 

SE-ll 
(i' 

( 
-·,v . 

'.; 

EXISTING DELAWARE RIVER SEDIMENT SAMPLE LOCATION 
- ANAL YlED FOR DDX, ARSENIC AND LEAD. 

JULY 2010 SEDIMENT SAMPLE LOCATION -
ANALYZED FOR PESTICIDES, ARSENIC AND LEAD. 

( ( 

~ 
rnorth 

7107/10 

o.oeu 

NOTES: 

SURfACE SOIL SAt.IPLE LOCATIONS UOVEO FROIJ PLAN/lEO LOCATlONS (RELOCATED SA\IPL£ LOCATlotlS ARE SHOWN) SOURC£: Prepared Checked Date Rev SEDIMENT SMJPLE LOCATION SE:- 11 M0\'£0 FR()'.I PWINEO LOCATION (RELOCATEO SA.IJPLE LOCATION IS SHQ'o','N) 

1. pgjkg • microgroms per lu1ogrom, mg/kg "" m iligroms per kilogrom 
2. NO - Anolyte was not detected obO\~ the laboratory reporting limit. 
3. J - Anolyle was rlpO(ted ot on estlrnoted concentration between the method detection limit and the lobOI"otory reporting limit. 
4. PG - The percent difference betweefl the original end confrrmction onol)'5eS is greolu thon 40Jl: 5. J Ouollnu In tJetals onol)'5iS Indicates Llethod Blonk Contamhotion 

MACfEC UMMINGS 
ITER 
CONSULTANTS, INC. 

CO~IPIL£0 BY PRO I.IAPS OF I.IORRJSTO\'IN, tlJ FRO!J 
AERIAL PHOTOGRAPHY FlOWN BY I<EYSTOUE AERIAl 
PHOTOGRAPIIS Of PHILADElPHIA, PA. FLO\'~ AT 
1•• 400' USIIIG DATUI.I OF" NAD 83 SOUTli ZO.'IE -
PA AND tlA\'0 68. SURVEY SUpPOOT BY JAIJES 1.1 . 
STEWART OF PHILADELPHIA, PA. 

CJC RCK 12/22/09 3 
CJC RCK 01/04/10 4 
CJC RCK 05/10/10 5 
MDF MJT 08/05/10 6 

SEDIMENT SAMPLE RESULTS SUMMARY PLAN 
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LEGEND 
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COMMITMENT & INTEGRITY

DRIVE RESULTS

300 Penn Center Blvd. | Suite 800
Pittsburgh, Pennsylvania 15235
www.woodardcurran.com

T 800.883.3266
T 412.241.4500
F 412.241.7500

December 22, 2015

Mr. Russell H. Fish
Office of Remediation 3LC20
U.S. Environmental Protection Agency
1650 Arch Street
Philadelphia, PA 19103-2029

Re: Data Report – Supplemental Soil Investigation
Chemtrade Solutions LLC
Claymont, Delaware

Dear Mr. Fish:

On behalf of Chemtrade Solutions LLC (Chemtrade), Woodard & Curran is submitting this data report
summarizing the results of supplemental soil investigation activities performed in support of the
presumptive redevelopment remedy for the southern portion of the South Plant of the Delaware Valley
Works in Claymont, Delaware. The supplemental soil investigation was completed as outlined in the
work plan for Supplemental investigation of Soils dated November 13, 2015 and the revised plan
submitted to the U.S. Environmental Protection Agency (USEPA) on December 1, 2015. USEPA
approved the revised plan on December 8, 2015.

Sampling and testing procedures were consistent with those employed for the Phase 2 RCRA facility
investigation (RFI) as described in Chapter 2 of the RFI Phase 2 Report, Delaware Valley Works, South
Plant dated June 20, 2007. The purpose of the supplemental soils investigation was to assess arsenic
levels in soils at twenty locations to determine the area of the presumptive redevelopment remedy that
will contain low permeability components.

Based on the results presented in this data report, a low-permeability cap would seem necessary and
appropriate for areas proposed to be capped in the report entitled Resource Conservation and
Recovery Act Facility Investigation (RFI) Summary and Presumptive Remedy for Proposed Industrial
Redevelopment Area (RFI Summary Report) dated October 21, 2015.

Certification Statement

The certification statement for this data report is provided in Attachment A. The data report is certified
in accordance with Section XIII of the Administrative Order (Ref: Docket No. RCRA-3-0889CA).

Description of Field Activities and Laboratory Testing

The supplemental soil boring locations are presented on Figure 1. Each boring was advanced using
direct-push drilling techniques. The direct-push borings were advanced by a Delaware-licensed driller
and logged by a geologist. Direct-push sampling probes were advanced to the water table at each
location, and up to three soil samples were selected from each boring for laboratory analysis for
arsenic. The locations and elevations of each boring location were surveyed by a Delaware-licensed
surveyor. The depth to the water table was recorded on the soil boring logs that are included in
Attachment B.



Chemtrade (03360.25) 2 Woodard & Curran
L48-AsResultLtr December 22, 2015

Based on actual sample recovery and the depth to the water table, two to three soil samples from each
boring were selected for laboratory analysis for arsenic. One sample was comprised of surface soil that
represents the approximate depth interval of 0 to 2 feet below ground surface (bgs). An additional
sample from each boring was comprised from the recovered sample core interval believed to represent
soils from 1 to 3 feet above the encountered water table. Based on the observed thickness of the
vadose zone and actual sample recovery that was achieved, a third sample located (vertically)
approximately at the midpoint of the vadose zone was also collected (as practical) and analyzed. Soil
sample collection forms are also included in Attachment B.

Soil samples were analyzed for arsenic using USEPA Method 6020A by Test America of Pittsburgh,
Pennsylvania.

Data Summary

The water table was encountered at the locations of the soil borings from 4 to 8 feet bgs. Water table
elevations are summarized in Table 1.

Based on the boring logs from the soil borings, the surficial fill material that was encountered consists
primarily of sandy clay, with rock, brick, and concrete fragments, with some cinders. Tan to gray clay
was encountered below this material. Red to purple staining was observed at the following soil boring
locations: SSI-5, SSI-13, SSI-14, SSI-16, SSI-18, SSI-19, and SSI-20. Red to purple staining was
observed in the surficial fill material in soil borings SSI-5, SSI-13, SSI-14, SSI-16 and SSI-18. Red to
purple staining was observed in the underlying clay unit in soil borings SSI-14, SSI-19, and SSI-20.

Arsenic results are summarized in Table 2 and depicted in plan view on Figure 2. Laboratory data
packages are included in Attachment C. Arsenic was detected in the soil samples that were analyzed at
concentrations ranging from 3.6 milligrams per kilogram (mg/kg) (soil boring SSI-17) to 29,000 mg/kg
(soil boring SSI-3).

Summary

The above information will be used in planning and adjusting the proposed limits of the low-permeability
cap as illustrated in the October 21, 2015 RFI Summary Report.

Please contact me at (412) 241-4500 if you have questions or comments.

Sincerely,

WOODARD & CURRAN

Patrick F. O’Hara, P.E.
Senior Vice President

Jill D. Tribley, P.G.
Project Geologist

JDT/jlm
Attachments
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cc: Mr. Lawrence Matson – Delaware Department of Natural Resources and Environmental
Control (one copy)
Mr. Rob Savarese – Chemtrade Solutions LLC (electronic mail)
Mr. David Burroughs – Chemtrade Solutions LLC (electronic mail)
Dean Calland, Esq. – Babst Calland (electronic mail)
Mr. Luis Pizzaro – U.S. Environmental Protection Agency (electronic mail)
Adam Meek, Esq. – Brownfield Management Associates, LLC (electronic mail)
Michael Meloy, Esq. – Manko Gold (electronic mail)
Mr. Matt Brill, P.G. – AECOM (electronic mail)
Mr. Jeremy Glisson – Braskem (electronic mail)
Mr. Gary Rabik, P.E. – Braskem (electronic mail)
Mr. Gary Walters, CHMM – ERM (electronic mail)
Mr. David White – Brownfield Management Associates, LLC (electronic mail)
Mr. Keith Delaney – D2M Management, LLC (electronic mail)
Mr. Kevin McGowan – McGowan Advisors (electronic mail)

PN: 03360.25
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TABLE 1

GROUNDWATER ELEVATIONS
(a)

DELAWARE VALLEY WORKS

CLAYMONT, DELAWARE

Boring I.D.

Surface

Elevation

(ft. MSL)
(b)

Depth to Water

Table (ft. bgs)
(c)

Groundwater

Elevation

(ft. MSL)

SSI-1 10.52 4.00 6.52

SSI-2 11.40 4.50 6.90

SSI-3 11.87 4.50 7.37

SSI-4 12.55 5.00 7.55

SSI-5 11.65 5.00 6.65

SSI-6 11.11 5.00 6.11

SSI-7 12.96 7.00 5.96

SSI-8 14.14 4.00 10.14

SSI-9 11.40 5.00 6.40

SSI-10 12.81 4.50 8.31

SSI-11 12.87 5.00 7.87

SSI-12 10.78 6.00 4.78

SSI-13 9.65 6.50 3.15

SSI-14 8.42 4.50 3.92

SSI-15 11.02 6.00 5.02

SSI-16 11.38 5.00 6.38

SSI-17 13.83 8.00 5.83

SSI-18 10.60 5.00 5.60

SSI-19 9.48 7.00 2.48

SSI-20 9.88 7.00 2.88

Notes:
(a)

Groundwater levels were measured from direct-push soil borings, and not monitoring wells.
(b)

"ft. MSL" is feet above mean sea level.
(c)

"ft. bgs" is feet below ground surface.

360/T81-AS_Results/Water_Table_Elevs Page 1 of 1



TABLE 2

SOIL SAMPLE ANALYTICAL RESULTS

DELAWARE VALLEY WORKS

CLAYMONT, DELAWARE

Boring I.D.
Sample Depth

(ft. bgs)
(a)

Arsenic Result

(mg/kg)
(b)

SSI-1 0-2 46

SSI-1 2-3 41

SSI-2 0-2 55

SSI-2 2-3.5 9.3

SSI-3 0-2 1,700

SSI-3 2-3.5 29,000

SSI-4 0-2 35

SSI-4 2-4 18

SSI-5 0-2 16 / 9.3

SSI-5 2-4 63

SSI-6 0-2 40

SSI-6 2-4 70

SSI-7 0-2 12

SSI-7 2-4 68

SSI-7 4-6 6.5 B
(c)

SSI-8 0-1 18 B

SSI-8 1-2 9.7 B

SSI-8 2-3 12 B

SSI-9 0-1.5 91 B

SSI-9 1.5-2.5 15 B

SSI-9 2.5-4 170 B

SSI-10 0-1.5 6.4 B

SSI-10 1.5-2.5 8.4 B

SSI-10 2.5-3.5 3.7 B

SSI-11 0-2 36

SSI-11 3-4 7.3

SSI-12 0-2 230

SSI-12 2-3.5 320

SSI-12 3.5-5 130

SSI-13 0-2 41

SSI-13 2-4 1,100 B

SSI-13 4-5.5 530 B

360/T81-AS_Results/AS_Results Page 1 of 2



TABLE 2

SOIL SAMPLE ANALYTICAL RESULTS

DELAWARE VALLEY WORKS

CLAYMONT, DELAWARE

Boring I.D.
Sample Depth

(ft. bgs)
(a)

Arsenic Result

(mg/kg)
(b)

SSI-14 0-1.5 51 B

SSI-14 1.5-3 180 B

SSI-14 3-4 96 B

SSI-15 0-2 21 B

SSI-15 2-3 73 B

SSI-15 3-5 130 B / 45 B

SSI-16 0-1.5 22 B

SSI-16 1.5-2.5 35 B

SSI-16 2.5-4 40 B

SSI-17 0-2 84

SSI-17 2.5-4.5 8.3

SSI-17 5-7 3.6

SSI-18 0-1.5 100

SSI-18 1.5-3 490

SSI-18 3-4 270

SSI-19 0-2 710 B / 250 B

SSI-19 2-4 690 B

SSI-19 4-6 280 B

SSI-20 0-2 440 B

SSI-20 2-4 820 B

SSI-20 4-6 1,100 B

Notes:
(a)

"ft. bgs" indicates feet below ground surface.
(b)

"mg/kg" is milligrams per kilogram, or parts per million.
(c)

"B" indicates the compound was also detected in the

associated method blank.

360/T81-AS_Results/AS_Results Page 2 of 2
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CERTIFICATION STATEMENT 
DATA REPORT- SUPPLEMENTAL SOIL INVESTIGATION 

CHEMTRADE SOLUTIONS LLC 
CLAYMONT, DELAWARE 

I certify that the information contained in this report is true, accurate and complete. 

As to those portions of the report for which I cannot personally verify their accuracy, I certify under 
penalty of law that this report and all attachments were prepared in accordance with procedures 

designed to assure that qualified personnel properly gather and evaluate the information submitted. 
Based on my inquiry of the person or persons who manage the system, or those persons directly 
responsible for gathering the information, or the immediate supervisor of such person or persons, the 

information submitted is, to the best of my knowledge and belief, true, accurate, and complete. I am 
aware that there are significant penalties for submitting false information, including the possibility of 
fines and imprisonment for knowing violations. 

7). ~~ ~PA Z. 2. Z O/) 

Date 



ATTACHMENT B



.. ·:.,.-. 

... :u ''-'-•--vr __ 

4_ LOG OF BORING NO. S.S:t - ·1_ 
.,.. ~ Client: CM~ Project No. l'lA~O .. "l.~ 

:o-oDARD Site Nome:~ \11"6111 u.. \IJ~<. Dote Started: '12 /9/zOt·? 

Drilling 

Driller: 

&CURRAN Location: r.bW\""'*. oe u Dote Completed: rz/9 I 2 {Ji~.' 
Co. fl, .. f:trwL ~\ltVl~ld Geologist:V J\H "fr ;LI #u Depth to GW: --,---!(/-'---,----,----1 
f:{utf/Jctctfl?!vtrf'1\ Checked By: V Dote/Time: /Z~-t(s~/ f;: (/) 

Drilling Method: bel>Pn»be-

Ow 
Za. 
~~ 

..-.. r QS" 
~ e w Coordinates N ____ E _____ a.a. z..--. 

~ ?;:: ~ ~ Surface Elev. ----,.--,.----~~--,-- ~~ ~~ ::::;; w g 0 ~~ (;j . iJi ~ lD 8: f--...,..---------...,..-...,..-~-.-;~ Ci -' t:;: 

WELL INSTALLATION DETAIL 

~ ~ D E S C R I P T I 0 N ol5 w,.,_. -0-+---4--~~~~~~+--~---------~~--r-----r-4-ID~~~~----------------4-----i·,. - - "U. {0fJ921 {JJ'ZJtt111 +tt j;,(Ci(J .. , ~(f.~~ tyltll"i..(_~ 

a.o 
:::oz 
iJi< 

- -

1 ' ' t.rXfc ,{ rc~-;1fi.-'<-,;;t) UTVIC.'"Y fc:' 6"'(?.()\~""i · 
/' ,, VtUIJ ~f .u 

- - 1..f ].r,-1 

,_ - 1ec.~L-lt &:!~;;~~"' -a;;~;;;---;:~:r;;-:~~/( cl 's+ ,-
1-5- 1----

f- -

f- -

- -
- -

I' 

1.5~ 

-
-
-
-
-
-
-
-
.,-, 

•.·.•· f-1 0- ---- -------- - ... -. -----. -. ----.---:--------~-.-.. -1--1-->-,.--------------'1·---"-f-

·•··· ,_ · _ PiJfft11M <1 btVt J(rv0- r o' 

I 
I 
I 

J 

I 
I 
I 

= ,, I - -
- -
- -
-15- -
'- - -

-- -
-- -

- ·- -
-2Q- -- . 
1- ..., -
r- ..:. -
1- - -
1- - -
r-2S...: -
r- - -
1- - -
r- - -
r:- - -
~30.: -

-- -
-- -
-I- -
-- -

-3~ -
-- -
-- -
-- -

1- - -
•40-L--~--~--~--~----------------------------L-~--------------------L---~ SOIL BORING LOG WITH WELL INSTALLATION 

~ 

I 
I 
I 
f 



\~-~. 

...Jt It-t.. I ur 

4._ LOG OF BORING NO. S.:S:t - L 
,.... ~ · Client: (l.,~ Project No. lJ33G:,O .. 'Z.S"' 
~DARD Site Nome:~ \lcd"10 \IJM.s Dote Started: /2/9(!:;- · 
&CURRAN -:-: > Location: L~\Mnv4, ne Dote Completed: /7_(9/r> ' 

Drilling Co. f\ .. f::tn..e.. ~\11.\JI~Id Geologist: Jill \r ;b,~ Depth to GW: -:-lf.L..;C-~..::.5_'-;--:---::----1 
Driller: (a1/{- ,Aft{u(ct'vJt1Pl Checked By: Dote/Time: IZ/9/ts/ J~{)D 
Drilling Method: (;el)Pvz,b~ 

Ow 
:r:,....,. Za. 

~~= \):GJ 
wW 
o.!:::. a. 0 ::::;: z 

i1i < 

t-0 
I- - ~ ~ 
1- - o-

I- - -z.G'-

I- - 5S' 

t-5-

I- -
1- -
I- -
I- -

.. ::-1 o~ ,...,.. -
t-- -
1- -.. 
1- -
1-15-

I- -
1- -

.. r- -
I- ·....,. 

1-2Q-. · .. • .... ~ 

1- ·""' 
1- . .;;,. 

-
1- -
1- -
~2~ 
1- -
1- -
1- -
.,.:... -
F-30.: 
1- -
1- -
1- -
I- -
~5-
1- -
1- -
I- -

,......., .. 
~ e 

w VI -' >-a. 0: ~ 
::::;: w 0 
< (5 -' 
VI m 

(.) 

li \ w 
0: VI 

6'' z 

--

w 
-' ;:;: 
0 
0: 
a. 

Coordinates N ___ _ E -----
Surface Elev. ---------

9~ 
a. a. 
w~ 
-' 0(.!) 

1--.,.....-----...,....,.-------...,.-..,.j ~ g 
D E S C R I P T I 0 N g~ 

s-, O' 

WELL INSTALLATION DETAIL 

-
-
-
-

-
-
-
\ 

.·"':·· 
....; 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-1- - . 

~4o~--~--~--~--~--------------------·~.<~"!,~0~t~' .. ~.--~------------------~--~ 
SOIL BORING LOG WITH WELL INSTALLATION 

f 
~ 

I 



·!·.:.~ . 

...:JIILLI Vr 

~ LOG OF BORING NO. S.S:t - 3 
..-..."""' Client: GfA~ Project No. 033bO .. 'l.~ 

~bOARD Site Nome:~ Vtd~ W&!k.,s Dote Started: ( z!?-Lt s . 
&CURRAN ~ Location: C~Wl~1 Qf" Dote Completed: t 7.)9/ts ' 

Drilling Co. f\ .. ~ ~Vl\lt~ld Geologist: Jl'H \r c·k~ Depth to GW: ..........-'-(/_· ",....\-,---------1 
Driller: S:/J/f /vfr-tt. tr 'vt II\ OV\ Checked By: Date/Time: I?.. f 9/ ( s-/ 9· 4.0 
Drilling Method: bel>Pvz,be.., 
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Coordinates N ___ _ E -----
Surface Elev. ---,.,.,.,--------::---=---­

~.r/ 

a~ WELL INSTALLATION DETAIL -:::< a.. a.. z,-.... 
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4. LOG OF BORING NO. S.SJ:.- lf 
: ~ Client: CM~ Project No.fl33~0 ... ~~ 
~OODARD Site Nome~ \led~ \JJ~ Dote Started: f 'L/9/ f$ · 
&CURRAN _ Location: L~W\,J-1 Qf" Date Completed: 12/J/rs- ' 

Drilling Co. ~ .. f::tn...e.. ~\ll\Jl~ld Geologist: Jtll \r a,~ Depth to GW: ----:::::.3--,',....----;------1 
Driller: Srvft ;(.lh~f:.tV! (I!Otl Checked By: Dote/Time: /2Jj /1 S ·;;;: ~\~-
Drilling Method: bel>PVJJbe... 
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f- -
,_. ·-
f-20-

- -
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E ----Coordinates N ___ _ 

Surface Elev. ----,------'----

DESCRIPTION 

a~ 
-~ WELL INSTALLATION DETAIL 
a.. a. z..-.. w.e:.. o-' -Ill 
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~40~--~--~--~--~--------------------------~~------------------~--~ 
SOIL BORING LOG WITH WELL INSTALLATION 
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4_ LOG OF BORING NO. S5:t _ s-
.,. ~ Client: CM~ Project No. D33{,o,zs:-

~ODARD Site Name:~ VcJ~ \Mwk.,s Date Started: 1?/9/!s- · 
&CURRAN - Location: L~wt,..J., nc Dote Completed: !L./9/1\ ' 

Drilling Co. ~ .. ~ ~\ltVt~ld Geologist:. Ji(l \r c·b~ Depth to GW: ----,--.s;---;-----:-------4 
Driller:.!Ldf-MC-tvUl-1t1(JV\, Checked By: Dote/Time: IZ./9/;s/z-r ({:<!~ 
Drilling Method: G~P~be.... 0::--
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f- -
f-5-
,.... -
f.- -
'- -
- -

~ .... 
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- -
f.- -
f- -
f-15-
f- -
f.- -
,.... -
,.... ·-
--2e-:: 
f- -
1- -
f- -
1- -
~2S...: 
f- -
,.... -
- -
..:... -
f-30...:: 
f.- -
f- -
1- -
f- -
~s...: 
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- -
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w 
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0:: 
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Coordinates N-~-­ E ___ _ 

Surfoce Elev. ------~-

10\.M._ ~ bVlf\:"1" .~ sr~ 1 

CA"'-~1 vvd::.1~Si !ooSR,-
c)A 0' to V\V71-sf-· 
~~s~ . 

~· f--""~+ s+.,~~ @ s ' s-/ 
S6~+- +.0"-· a?·-.)_ tf\cv()- cJJI l~ 

WELL INSTALLATION DETAIL 
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SOIL BORING LOG WITH WELL INSTALLATION 
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4 LOG OF BORING NO. SS:!. -$ 
....,. ~ Client: CM~ Project No. 033(:,0 .. '2.~ 

~ODARD Site Nome:~ Vcd~\Mwls Dote Started: 12._(9/l~ · 
&CURRAN Location: CJa.B~"""*J tlf" Dote Completed: I L c~ li c::;- ' 

Drilling Co. fl.. .. "brwz... 'rtAVl~ld Geologist: J, U \r ;t.,lt.;r Depth to GW: . S ~ _ _ 
Driller: Sudf·.l'lftcJ::t'-' VI OVI Checked By: Dote/Time: ( l /9/t <.:: / /2- zs 

Drilling Method: GeDPVJl'be... 
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Ip Za_ w Vl 
w·~· -'>-b:w a.o:: 3: 

~~ 
_J ::ow g 

' 
a. a lJiti ::;;z m 
lJi <( u 1-w a. 

-o 0: Vl 

E ___ _ Coordinates N ___ _ 

Surface Elev. ,...------.:,__-

DESCRIPTION 

WELL INSTALLATION DETAIL 
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!- -
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1- -
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!- -
!- -
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1- -
!- -
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-
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-
-
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-
-
-
-
-
-
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-
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-
-
-
-
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-- -
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. SOIL BORING LOG WITH WELL INSTALLATION 
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4._ LOG OF BORING NO. S.S:t - f 
.Aieo-~ Client: CM~ Project No. D3~D ... 'lS"" 

to"-oDARD Site Nome:~ Vcd~ ~Dote Started: !L{ '7/t<) ,_. · 

I 

&CURRAN _ Location: [~Wt"""*-1 fle Dote Completed: \? .. (9{1S ' 
Drilling Co. At'brwz.. ~\1\Vl~ld Geologist: Jl'H \r ;b,~ Depth to GW: __,+,..::..·-.---=.,........,------1 
Driller: Su:+\- .(V{uc.(CA\.-\"'&"- Checked By: Dote/Time: ~ ?...( 9(/'J f (5-,c:Jo 
Drilling Method: (;eopvz,b,e.... 
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b::ti w?: 
wW .....J ·. 
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- - ()~'1..... 
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- - '2.. ~If-
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i-5- l(·b 
!- -
!- -
i- -
- -
-10-
- -
- -
!- -
f- -
i-15-
!- -
!- -
~ -
- ·-
-2~ 
f- -
!- -
f- -
~ -
~25-
!- -
1- -
- -
.;.. -
i-30.:: 
f- -
!- -

- -
- -
- -
f- -

......... 

~ w 
.....1>-a. a::: :::;; w 
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(..) 
w 
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e 
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?:: 
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.....J 
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UJ 

w 
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0 e::: a. 

Coordinates N ___ _ E ___ _ 

Surface Elev. _____ ___..,.:......__ 

D E S C R I P T I O .. N 

WELL INSTALLATION DETAIL 
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SOIL BORING LOG WITH WELL INSTALLATION 
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4_ LOG OF BORING NO. SS:t - 8' 
.,. ~ Client: Ltt~ Project No. Q3_3foo,z~ 
~DARD Site Nome:~ Vcdftc> \Mwk..s Dote Started: IL-/9/t.;- · 
&CURRAN Location: L~W\""'*. ne Dote Completed: 12/;:)//t,- r 

Drilling Co. f\ .. f:tn..e_ ~\llVl~Jd Geologist: Jtlt fr cblece= Depth to GW: ---,-YL
1
,------,.....,.------I 

Driller: !:t.pff /tittut!V..~if''\ Checked By: Date/Time: nj<J!Jc:-1 I~,() 0 
Drilling Method: bel>Pvz:.be... ' 

Ip 
b::w 
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1- -
r- -
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1- -
1-5 
1- -
1- -
f.- -
r- -
-10-
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- -
- -
- ·-
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f.- -
r- -
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- -
- -
- -
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r- -
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:::;;z 
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.--.. .. 
:Z e .::::;. 

w Ul -'>-
a..~ :;:: 
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Coordinates N ___ _ 
92 WELL INSTALLATION DETAIL 
a... a.. 
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E ____ _ 

Surface Elev. --------'------
_, 
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~----------------------------~~5 0<( DESCRIPTION (D~ 
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SOIL BORING LOG WITH WELL INSTALLATION 
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4 LOG OF BORING NO. SS:t - 9 
..-.. ~ Client: (M~ Project No. 033foD .. 'l.S"" 
~DARD Site Nome:~ VcJ~ \IJtWk.,s Dote Started: l 'L/9{ I') · 

Drilling 

Driller: 

&CURRAN Location: C..fat:>IM"""*, ne Dote Completed:\ 'L ( 9 I (C) r 

Co. f\ .. ~ ~\ltVt~ld Geologist: J(ll "Tr ;L,~ Depth to GW: .....,,_,s:::.........'--,--------1 
S0of{- lv{ct~/(A~ VW'"· Checked By: '=tf Date/Time: \'2 ( 5J ( (') /flf-. '(.0 

Drilling Method: c;eopvz,be.... 
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VI g 
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w _, 
G: 
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E -----Coordinates N ___ _ 

Surface Elev. -~-----'----

!i:: DESCRIPTION 
VI 

a~ WELL INSTALLATION DETAIL _:::;; 
a. a. z..-.. 
we:. o...J 

-VI _, !;(:::;; 
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~40~--~--~--~--_.--------------~------------~~--------------------~--~ 

SOIL BORING LOG WITH WELL INSTALLATION 
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4_ LOG OF BORING NO. S.S.:t - lo 
..,. ~ Client: LM~ Project No. fl33fot:>, 'l.~ 

;ooDARD Site Nome:~ Vcd~~ Date Started: l2.(;1/IS"" · 
&CURRAN Location: CJat9Wl"""*-. ne Dale Completed: r2{9fl, ' 

Drilling Co. A .. ~ ~\11VI~Id Geologist: Jt'H fr ;L,~ Depth to GW: -~'-;-. _· <).---.-:------4 
Driller: ~ MctdG.Vl.Vtff\A.. Checked By: Date/Time: rz..(9/($'" ff~'..)O 
Drilling Meth~d: (;et>PVZ~be.... 

ciw 
:I:.-.. z a. 
1-1- w~ a_W 
wW 

__. 
ob a.o 

~ z 
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1-0 
0-l.-f" 
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w 
.;::;. 

-' >- (I) 

a. 0::: ;;:: 
~ w 0 

U!i E) 
__. 
ID 

(.) 1-w a. 0::: (I) 

22'' 

E ___ _ Coordinates N ___ _ 

Surface Elev . ..,.,..----,---___:_ __ 

DESCRIPTI.ON 

Cl.-.. WELL INSTALLATION DETAIL -~ a. a. z:.-.. 
w~ o-' -(I) -' _. !;;:(:::E 
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~40~--~--~--~--~--------------------------~~------------------~--~ 
SOIL BORING LOG WITH WELL INSTALLATION 
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4._ LOG OF BORING NO. SS:Z:. - // 
.,. ~ Client: £M~ Project No. 033G:,D .. 'l.S"' 

ta"-ooARD Site Nome:~ Vt.d~ ~ Dote Started: 12-/1 b f I) · 

Drilling 

Driller: 

&CURRAN _ Location: [~WtnvJ.-1 Qe" Dote Completed: rzf'tt>(('S; ' 
Co. A, .. ~ ~\ltVt~ld Geologist: JtH \r ;L.,~ Depth to GW: ---,-S~

1

__,-=------I 
~t/At Mau~,t~\1\.0'Y'. Checked By: Dote/Time: tzJto/tS I v~ oo 

Drilling Method: be4!>Pvz,be..... 
1 

........ .. 
ciw ~ e Coordinates N E 

:cp z a. w UJ 
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w~ -'>- ....J 
h:w a.o:: :;:: G: Surface Elev. ww ....J :::Ew 0 0 
ob a.o U'jE) ..J 0:: :::;; z ID a. U'j< (.) 1- D E S c R I P T I 0 N Lo.J a. 

-0 
0:: UJ 

U}t:6 ~ ~o......,( o.....,.( do-~ w t i- k. VDuc_j UJ'>tc.u.1ft.. - - u ·'- VI(' vd \'2i)~~'--<-~; M '0 +· VIA 01-g- . 
1- -

U!V1 (ji"-Cfe. ~ h-s cv{- z._/ 
1- -

WELL INSTALLATION DETAIL 
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SOIL BORING LOG WITH WELL INSTALLATION 
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4._ ;LOG OF BORING NO. S.S:t -fv 
._ ~ Client: Gtt~ Project No. 033G:,o .. 'l~ 

~ODARD Site Name:~ \led~~ Date Started: I?J1~ftC: . · 
&CURRAN - Location: L~~m.J.,. tlC Date Completed: r i{Jolts- , 

Drilling Co. f\ .. ~ ~\llVt~ld Geologist: Jt (l \r ;1::,~ Depth to GW: -,-~b«---r----:-----1 
Driller: S(blf Nau{Dt\!i.L'I!JV' Checked By: Date/Time: l"2/to/t5JK;. ~ 
Drilling Method: (:,@PV»be.... , 
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I- -
1-- ·--
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0:: 

YG1
' 

1-

L,)r' 

("""' 
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0 
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E -----Coordinates N ___ _ 

Surface Elev. --------=----,.,..-

DESCRIPTION 

~-to ~11.~~~-~·l'~.r-vek( 
tond:-/~~~:s,·.MI:l {o Yltb'r+-. -z 1 

jt!N.tli)..M..-sfrf(-
1
-b/c<d:. ..ft, b1~ h-Pv-+() 

o/ltM.;r d~; f1.Mtf&,A_, d1~+7 f/IA.vi'S+ 

S:&:~d 0/lk(.-.-v> ob UV.d..v'3 

lf-4 cdc- f.:, I . 

o~ _:::;: WELL INSTALLATION 
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.JIILL I __ Vr __ A LoG oF soRrNG No. ss:r. _ 13 
..-.. ~ Client: LM~ Project No .. 033bD .. 'l.s;-' 

:o-oDARD Site Nome:~ Vcd~ \Nb4:...s Dote Started: lZ/!o/15 · 
&CURRAN - Location: CJo.t)W\~. ne- Dote Completed: 1'2-l/o(t~ ' 

Drilling Co. f\ .. ?::trw!_ ~VlV\~Id Geologist: JtH fr ,·(:,~ Depth to GW: _ __:0~"-$'<:...-r-' --------1 
Driller: Yotr .fv{_cw€,1\.tlV\6\'\. Checked By: Dote/Time: tilt o/(~ / 9~ ~n 
Drilling Method: beDPVJJbe... 
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0 
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a. 

E 9"i'" Coordinates N _____ --:;::_____ a. a. 
w~ 

Surface Elev. --~---.:__- cL::J 
··. ~z 1----,...-----....,..._.,..,.--_.,..,.-........ ..._---4 ~iS 

D E S C R I PT I 0 N 
0.-b'' (?f1J1vl'J Sc~~ S-o'/1 r IA"'a-
b 'vz ' U'U/.> kd Cffvt cA-P..k . --z-, 
fku{ -s,+,f(. +o ~ 4:f-fc.ut~ cla-d- «~,L u~, 
nJ{:k-r bn'rA"- 1JVC<-A-ov-~s :-;:tfp.-<"Vc+ 

,f_f-Pf.,,~, '-?;- a+ z .s-· i c/A a I (/.tJ; 

~A sHfF f-v 5 ~ bJ'?J1V'71~( ~d. 
~; WL£n'$-{. 

Lvek ou\- &£7 I 

ol5 
OJ a,; 

WELL INSTALLATION DETAIL 
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t- _ ~~ 4 ~~,A to' _··•·.···· .. -..... ·.<]I. 

··.-······ _,_1•• t-- 0C\ ~ 
1-- - -.-.•.•. _ •• _.. =1··. 
t-- • 
1-15- <i . ..: 
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...:Jl tt-L I ur A LOG OF BORING NO. s.s:r. - [If-
.... ""' Client: CM~ Project No. 033~0 ... '2..~ 

to-ooARD Site Nome:~ Vc.J~ w~ Dote Started: t-z (ro 1 
CS' . 

Drilling 

Driller: 

&CURRAN Location: Lfa.tjW\nvJ., ne Dote Completed: l u l D/(<:; , 
Co. f\ .. 'bfwL ~VlVt~ld Geologist: Jt'H .\r cb~ Depth to GW: -r:-

1,__,f".o:._r-_'___,_-----l 
\!Jrlt Abc. /;::(\t\V\6''- Checked By: Dote/Time.{'L-( lo/ (t; I it-. oO 

Drilling Method: GeDPVZJbe... . 
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·~·: .. . ·, 

..ll1l-L1--Ur __ 

4_ LOG OF BORING NO. $5:!. - Is-
..-.. ~ Client: CLt~ Project No. lJ33G:,o, 'Z.s;"" 

~ODARD Site Nome:~ VcJ~WMk-,s Dote Started: \&( 9/IS _· 

Drilling 

Driller: 

&CURRAN Location: [~~nwl-1 tlf: Dote Completed: t '2 (9/15 ' 
Co. fl.. .. ?:fsr...e_ ~\1\Vl~ld Geologist: j, H \r ;t:,~ Depth to GW: ----,.-----.---,------1 

~ ·tUcu;;l<\;1.4t5"\. Checked By: Jtl( Dote/Time: l '2 ( 9/1 '> / I ~-. \ 0 

Drilling Method: b€l>PVl1be... 
....... .. a.-.. 

ciw ~ .e N E _::::;: 
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::::;:z VIti ID w-a... · .. · o:::Cl 
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WELL INSTALLATION DETAIL 
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SOIL BORING LOG WITH WELL INSTALLATION 

I 
i 
! 

I 
I 
! 

I 
I 
I 

I 
' ' 

I 
! 
I 
I 
I 
I 
I 

I 
I 



\.:.·· 

Jf 1LL1--Ur __ 

A. LOG OF BORING NO. QS:t - I p 
• ~ Client: CM~ Project No. D33bD .. 'lS'"" 

to"ooARD Site Nome:~ Vc.dft.c) w~ Dote Started: L2 ( 9 fl ') - . 
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LOG OF BORING NO. $5.:t - {-f: 
Client: LM~ Project No. 033C:,D .. 'l.~ 
Site Nome:~ Vc.J~ VJcWl,s Dote Started: (i{lb/(<) · 
Location: [~~,..J.,. ~e- Dote Completed: l~fto/(') ' 

Drilling Co. f\ .. f:tswt. ~~\11~1d Geologist: Jt H \r ;blLce- Depth to GW: _-1-..__ __ -:---, -----1 

Driller: )Loft ft,{at~t{'viVdJ'f\. Checked By: Dote/Time: l"L{ lb {I c;-j f, 30 
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4 LoG oF soRING No. ss:r. _ t<t 
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4_ LOG OF BORING NO. SS:t - /'J 
.. ~ Client: CM~ Project No. D33bO .. '2..5;"' 
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~ 
........ ~ 
WOODARD 
&CURRAN 

SOIL SAMPLE 
FIELD COLLECTION REPORT 

Project Name 

Date Collected 

Collected By 

Delaware Valley Works Project No. 

Time Collected 

03360.25 

12 I 912015 

Jill Tribley 
Woodard & Curran 

SAMPLES LOCATION SKETCH use reverse if necessa 

Sample 
I.D. No. 

Depth of 
Sample 

Soil Description 
(Color, Composition, Stainin , Odor, Field Measurements(1) 

'-- . 

Sampling Method Geoprobe with macrocore samplers 

Composite Sample? Y D N [R] Composite Sample I.D. No. NA 

Describe Compositing NA ----------------------------------------------------

Typet2) 

Arsenic 
Volume 

4-oz. jar 

SAMPLE TYPES COLLECTED 
Per Sample? 

Y[R] NO 
Y D N D 
Y D N D 
Y D N D 

Per Composite? 
Y D N D 
Y D N D 
Y D N D 
Y D N D 

Number of Containers 

Date Received by Lab 
Weather Conditions 
Remarks 

12 /lD/2015 Laboratory Test America- Pittsburgh 

1. Organic vapor analysis, pocket penetrometer, etc. 117/corp 
2. Metals, VOA, organics, etc. 



~ 
........ ~ 
WOODARD 
&CURRAN 

SOIL SAMPLE 
FIELD COLLECTION REPORT 

Project Name 

Date Collected 

Collected By 

Delaware Valley Works Project No. 

Time Collected 

03360.25 

. 12 I 9 I 2015 

Jill Tribley 
Woodard & Curran 

SAMPLE S LOCATION SKETCH use reverse if necessa 

Sample 
I.D. No. 

Depth of 
Sample 

Soil Description 
(Color, Composition, Staining, Odor, Field Measurements(1J) 

Sampling Method Geoprobe with macrocore samplers 

Composite Sample? Y 0 N [R] Composite Sample I. D. No. NA 

Describe Compositing NA ----------------------------------------------------

Type(2l 
Arsenic 

Volume 
4-oz. jar 

Number of Containers 

Date Received by Lab 
Weather Conditions 
Remarks W.S: l /;lA-s;. .1) 

SAMPLE TYPES COLLECTED 
Per Sample? 

Y[R] NO 

Y 0 N 0 
Y 0 N 0 
Y 0 N 0 

12 I [DI 2015 Laboratory 

S.LVvv~ I qo ~ 

1. Organic vapor analysis, pocket penetrometer, etc. 
2. Metals, VOA, organics, etc. 

Per Composite? 
Y 0 N 0 
Y 0 N 0 
Y 0 N 0 
YO NO 

Test America- Pittsburgh 

f17/corp 



~ 
~~ 
WOODARD 
&CURRAN 

SOIL SAMPLE 
FIELD COLLECTION REPORT 

Project Name 

Date Collected 

Collected By 

Delaware Valley Works Project No. 03360.25 
~~~--------------

Time Collected ::t=L 9: 35' ,- ? ~ (/cJ 
I}E I 

12 I 912015 

Jill Tribley 
Woodard & Curran 

SAMPLE S LOCATION SKETCH use reverse if necessa 

Soil Description Sample 
I.D. No. 

Depth of 
Sample (Color, Composition, Staining, Odor, Field Measurements{1l) 

Sampling Method Geoprobe with macrocore samplers 

Composite Sample? Y 0 N [RJ Composite Sample I.D. No. NA 

DescribeComposWng ~N~A~----------------------------------------------~ 

Type{2l 
Arsenic 

Volume 
4-oz. jar 

SAMPLE TYPES COLLECTED 
Per Sample? 

Y[RJ NO 
Y D N 0 
Y 0 N 0 
YO NO 

Per Composite? 
YO NO 
Y 0 N 0 
Y 0 N 0 
Y 0 N 0 

Number of Containers 

Date Received by Lab 
Weather Conditions 
Remarks 

12 I tbl 2015 Laboratory Test America- Pittsburgh 

1. Organic vapor analysis, pocket penetrometer, etc. f17/corp 

2. Metals, VOA, organics, etc. 



~ 
...... ~ 
WOODARD 
&CURRAN 

SOIL SAMPLE 
FIELD COLLECTION REPORT 

Project Name 

Date Collected 

Collected By 

Delaware Valley Works Project No. 

Time Collected 

03360.25 

12 I 9 I 2015 fo: oo; to: o:::.-

Jill Tribley 
Woodard & Curran 

SAMPLES LOCATION SKETCH use reverse if necessa 

Soil Description Sample 
I.D. No. 

Depth of 
Sample (Color, Composition, Staining, Odor, Field Measurements(1l) 

LooJ<, +c,IAA._ wd wk. i-e. ~ _ u IAR.it.A-5, r(;JC{:. ~~·; dA-(3-

.So-G-t- bVll'N"'(( ~ ~ d~~- rn o c'~(--

Sampling Method Geoprobe with macrocore samplers 

Composite Sample? Y D N lliJ Composite Sample I.D. No. NA 

Describe Compositing NA ------------------------------------------------------

SAMPLE TYPES COLLECTED 
Type(2l 

Arsenic 
Volume 

4-oz. jar 

Number of Containers 

Date Received by Lab 
Weather Conditions 
Remarks 

Per Sample? 
YlliJ NO 
Y D N D 
Y D N D 
Y D N D 

12 I 'J 12015 
SlA.Yt . qo.J 

1. Organic vapor analysis, pocket penetrometer, etc. 
2. Metals, VOA, organics, etc. 

Per Composite? 
Y D N D 
Y D N D 
Y D N D 
Y D N D 

Laboratory Test America- Pittsburgh 

117/corp 



A j/IIJ. SOIL SAMPLE ..... ~ : FIELD COLLECTION REPORT 
WOODARD 
&CURRAN 

Project Name 

Date Collected 

Collected By 

Delaware Valley Works 

12 /9/2015 

Jill Tribley 
Woodard & Curran 

Project No. 

Time Collected 

03360.25 

SAMPLES LOCATION SKETCH use reverse if necessa 

Sample 
I.D. No. 

Depth of Soil Description 
Sample (Color, Composition, Staining, Odor, Field Measurements(1l) 

--=0:::.._( __ -z_' _eo
0

,_if"'-L.fzwi.>:::.:..:....v.....:....l __,ck;,...~o'+~~ "'""">..__=~'---'-'1'--'-n_o~_,__'-"".-6~-'---'~~:::,__---.-=-zb'-""'· +-t=-d::....:A!g=~-----

Sampling Method Geoprobe with macrocore samplers 

Composite Sample? Y 0 N lRl Composite Sample I. D. No. NA 

Describe Compositing _N_A_'-------------------------

Type(2) 

Arsenic 
Volume 

4-oz. jar 

Number of Containers 

Date Received by Lab 
Weather Conditions 
Remarks DuP-- { 

SAMPLE TYPES COLLECTED 
Per Sample? 

YlRl NO 
YO NO 
YO NO 
Y 0 N 0 

12 I/O I 2015 Laboratory 

1. Organic vapor analysis, pocket penetrometer, etc. 
2. Metals, VOA, organics, etc. 

Per Composite? 
Y 0 N 0 
Y 0 N 0 
Y 0 N 0 
Y 0 N 0 

Test America- Pittsburgh 

117/corp 



).. 
....._~ 
WOODARD 
&CURRAN 

SOIL SAMPLE 
FIELD COLLECTION REPORT 

Project Name 

Oat~ Collected 

Collected By 

Delaware Valley Works Project No. 

Time Collected 

03360.25 

12 I 9 I 2015 I Z: 3o, 12: 3~ 

Jill Tribley 
Woodard & Curran 

SAMPLES LOCATION SKETCH use reverse if necessa 

Sample 
I.D. No: 

Depth of Soil Description 
Sample (Color, Composition, Staining, Odor, Field Measurements(1J) 

_0-=-'--_Z_' _S~fr~ cl.cuGt- u rf/, bladco "~---c&-5 t2--<---Z ~vi=- d~(J-f/\~,:1-f i @ .. ') ~ 
fc> PM t11 fr 

'?. '-Y; 

Sampling Method Geoprobe with macrocore samplers 

Composite Sample? Y 0 N IKI Composite Sample 1.0. No. NA 

Describe Compositing _N_A _________________________ _ 

Type(2l 
Arsenic 

Volume 
4-oz. jar 

SAMPLE TYPES COLLECTED 
Per Sample? 

YIKI NO 
Y 0 N 0 
Y 0 N 0 
Y 0 N 0 

Per Composite? 
Y 0 N 0 
Y 0 N 0 
Y 0 N 0 
YO NO 

Number of Containers 

Date Received by Lab 
Weather Conditions 
Remarks 

12 1(012015 Laboratory Test America- Pittsburgh 

1. Organic vapor analysis, pocket penetrometer, etc. f17/corp 

2. Metals, VOA, organics, etc. 



~· 

.......... ~ 
WOODARD 
&CURRAN 

SOIL SAMPLE 
FIELD COLLECTION REPORT 

Project Name 

Date Collected 

Collected By 

Delaware Valley Works Project No. 

Time Collected 

03360.25 

12 19 I 2015 f3~oc;, /3: (O I 1'3: tL-
Jill Tribley 
Woodard & Curran 

SAMPLE S LOCATION SKETCH use reverse if necessa 

Soil Description Sample 
I.D. No. 

Depth of 
Sample (Color, Composition, Staining, Odor, Field Measurements(1l) 

o'- z' 

Sampling Method Geoprobe with macrocore samplers 

Composite Sample? Y D N llil Composite Sample I.D. No. NA 

Describe Compositing NA -----------------------------------------------------

Type(2l 
Arsenic 

Volume 
4-oz. jar 

Number of Containers 

Date Received by Lab 
Weather Conditions 
Remarks 

SAMPLE TYPES COLLECTED 
Per Sample? Per Composite? 

Yllil NO Y D N D 
Y D N D Y D N D 
Y D N D Y D N D 
Y D N D Y D N D 

~5 
12 I to I 2015 Laboratory Test America- Pittsburgh 

1. Organic vapor analysis, pocket penetrometer, etc. 117/corp 

2. Metals, VOA, organics, etc. 



~ 
...... ~ 
WOODARD 
&CURRAN 

SOIL SAMPLE 
FIELD COLLECTION REPORT 

Project Name 

Date Collected 

Collected By 

Delaware Valley Works Project No. 

Time Collected 

03360.25 

12/9/2015 

Jill Tribley 
Woodard & Curran 

SAMPLES LOCATION SKETCH use reverse if necessa 

Sample 
I.D. No. 

Depth of 
Sample 

Soil Description 
(Color, Composition, Staining, Odor, Field Measurements(1)) 

fJtrowu {CJ ~ v.y..)4_ \0><-l 4,vc.a ~~ ; loose..; c/.fi:j -h M-o-r·s. t­
/5vD:-VJA{qv"=O= Scv--J .. vock--{ ~vtc-~ ~~~ loose;- J-AO= tz> t1A ot'~ 

LCvl-t_ <;6-A.J.( rXc:v 1 ~,_~ 410:d ~ ,' ciJt_,d- +o t/IA.o !'_$± 

· Sampling Method Geoprobe with macrocore samplers 

Composite Sample? Y D N [R] Composite Sample I. D. No. NA 

Describe Compositing NA ----------------------------------------------------

Type(2) 

Arsenic 
Volume 

4-oz. jar 

3 

SAMPLE TYPES COLLECTED 
Per Sample? Per Composite? 

Y[R] NO Y D N D 
Y D N D Y D N D 
Y D N D Y D N D 
Y D N D Y D N D 

Number of Containers 

Date Received by Lab 
Weather Conditions 
Remarks 

12 flo I 2015 Laboratory Test America- Pittsburgh 

1. Organic vapor analysis, pocket penetrometer, etc. f17/corp 

2. Metals, VOA, organics, etc. 



~ 
...... ~ 
WOODARD 
&CURRAN 

SOIL SAMPLE 
FIELD COLLECTION REPORT 

Project Name 

Date Collected 

Collected By 

Delaware Valley Works Project No. 03360.25 --------------------
12_1 9' I 2015 Time Collected ( ~ : zs-t 1 'I-. 2~ ; N-: '$t> , 

Jill Tribley 
Woodard & Curran 

SAMPLE S LOCATION SKETCH use reverse if necessa 

Sample 
I.D. No. 

Depth of 
Sample 

0 '-- (. s-' 
- ~ 

1. S' -Z-::; 
'2~5' -l/ ( 

Soil Description 
(Color, Composition, Staining, Odor, Field Measurements(1J) 

Sampling Method Geoprobe with macrocore samplers 

Composite Sample? Y D N lliJ Composite Sample I.D. No. NA 

Describe Compositing NA ----------------------------------------------------

Type(2l 

Arsenic 
Volume 

4-oz. jar 

3 

SAMPLE TYPES COLLECTED 
Per Sample? Per Composite? 

YlliJ NO Y D N D 
Y D N D Y D N D 
Y D N D Y D N D 
Y D N D Y D N D 

Number of Containers 
Date Received by Lab 
Weather Conditions 
Remarks 

12 1\0 I 2015 Laboratory Test America- Pittsburgh 

1. Organic vapor analysis, pocket penetrometer, etc. 117/corp 
2. Metals, VOA, organics, etc. 



A ... 
........ ~ 
WOODARD 
&CURRAN 

SOIL SAMPLE 
FIELD COLLECTION REPORT 

Project Name 

Date Collected 

Collected By 

Delaware Valley Works Project No. 

Time Collected 

03360.25 

12 /9/2015 

Jill Tribley 
· Woodard & Curran 

SAMPLE S LOCATION SKETCH use reverse if necessa 

Sample 
I.D. No. 

Depth of 
Sample 

Soil Description 
(Color, Composition, Staining, Odor, Field Measurements(1l) 

S$:1-tD 01-l· s-i Loo~ ~'5\,tl- -h:t.U.(qt~ ~~~ ~ rod.c..{c~ {.r~v.'-ekJcs.: dA ~ 
l- s (_ ?_. )' 

'1_. S c_) _::); 

su...~..~ M G..h{J\..t~ +ll!M..VI".S t-
So..~· Cv> c<.~tYve.- wu:>-1 'S-4 

Sampling Method Geoprobe with macrocore samplers 

Composite Sample? Y D N [g) Composite Sample I.D. No. NA 

Describe Compositing _N_A ________________________ _ 

Type(2l 
Arsenic 

Volume 
4-oz. jar 

3 

SAMPLE TYPES COLLECTED 
Per Sample? Per Composite? 

Y[g] NO Y D N D 
Y D N D Y D N D 
Y D N D Y D N D 
Y D N D Y D N D 

Number of Containers 

Date Received by Lab 
Weather Conditions 
Remarks 

12 /Lo /2015 Laboratory Test America- Pittsburgh 

1. Organic vapor analysis, pocket penetrometer, etc. 
2. Metals, VOA, organics, etc. · 

117/corp 



~ 
....... ~ 
WOODARD 
&CURRAN 

SOIL SAMPLE 
FIELD COLLECTION REPORT 

Project Name 

Date Collected 

Collected By 

Delaware Valley Works Project No. 

Time Collected 

03360.25 

12 /1012015 

Jill Tribley 
Woodard & Curran 

SAMPLE S LOCATION SKETCH use reverse if necessa 

Sample 
I.D. No. 

Depth of 
Sample 

Soil Description 
(Color, Composition, Staining, Odor, Field Measurements(1l) 

lfl~ s~ c:v-d cJo.g v.;rf-~ ~ 1r~/ CLlY!~ 
~~~·~-t-o VU-o1S{- , 

o'-z,. 

Sampling Method Geoprobe with macrocore samplers 

Composite Sample? Y 0 N IZl Composite Sample I.D. No. NA 

Describe Compositing NA ------------------------------------------------------

Type(2l 
Arsenic 

Volume 
4-oz. jar 

SAMPLE TYPES COLLECTED 
Per Sample? Per Composite? 

YIZJ NO Y 0 N 0 
Y 0 N 0 Y 0 N 0 
Y 0 N 0 Y 0 N 0 
YO NO Y 0 N 0 

Number of Containers 
Date Received by Lab 
Weather Conditions 
Remarks 

12 I l/ I 2015 Laboratory Test America- Pittsburgh 

1. Organic vapor analysis, pocket penetrometer, etc. f17/corp 
2. Metals, VOA, organics, etc. 



~ 
......... ~ 
WOODARD 
&CURRAN 

SOIL SAMPLE 
FIELD COLLECTION REPORT 

Project Name 

Date Collected 

Collected By 

Delaware Valley Works Project No. 

Time Collected 

03360.25 

12 liD I 2015 

Jill Tribley 
Woodard & Curran 

SAMPLE S LOCATION SKETCH use reverse if necessa 

Sample 
I.D. No. 

Depth of 
Sample 

o'-2; 
z'~).s-t 

3-~ ~-' 

Soil Description 
(Color, Composition, Staining, Odor, Field Measurements(1l) 

f.LJO~ ~kdf2t11J.e 0NJ.. I cl~ I C1 kdb(S'I rod-/bn'fl.:/t-JYC ' ~#N/·-~, ~1ft 
fWd- s:f;f{;. blc:a:k~ jbYifWhl--t~ltf14<;; d~. AvvveCAVt~ i M'&-k mr;l-f-1-

r tflA.-<.-WJ '7 1- s · s-.1 

Sampling Method Geoprobe with macrocore samplers 

Composite Sample? Y D N lliJ Composite Sample I. D. No. NA 

· Describe Compositirig NA ----------------------------------------------------

Type(2) 

Arsenic 
Volume 

4-oz. jar 

Number of Containers s-

SAMPLE TYPES COLLECTED 
Per Sample? Per Composite? ' 

Ylli:J NO Y D N D 
Y D N D Y D N D 
Y D N D Y D N D 
Y D N D Y D N D 

Date Received by Lab 12 It( I 2015 · Laboratory Test America- Pittsburgh 

Weather Conditions 4~ ,~vuo · . 
Remarks M\ { llltv$ o: CCJ~ed cot- SRI ~ l -z... s -1- 1

- 5> 1 

1. Organic vapor analysis, pocket penetrometer, etc. 117/corp 

2. Metals, VOA, organics, etc. 



~ 
..._~ 
WOODARD 
&CURRAN 

SOIL SAMPLE 
FIELD COLLECTION REPORT 

Project Name 

Date Collected 

Collected By 

Delaware Valley Works Project No. 

Time Collected 

03360.25 

12 I IDI 2015 
I I 

Jill Tribley 
Woodard & Curran 

SAMPLE S LOCATION SKETCH use reverse if necessa 

Sample 
I.D. No. 

Depth of 
Sample 

Soil Description 
(Color, Composition, Staining, Odor, Field Measurementsi1l) 

Sampling Method Geoprobe with macrocore samplers 

Composite Sample? Y D N IKl Composite Sample I.D. No. NA 

Describe Compositing .....:N..:;..A..:__ _______________________ _ 

Typei2l 
Arsenic 

Volume 
4-oz. jar 

3 

SAMPLE TYPES COLLECTED 
Per Sample? Per Composite? 

YIKJ NO Y D N D 
Y D N D Y D N D 
Y D N D Y D N D 
Y D N D Y D N D 

Number of Containers 

Date Received by Lab 
Weather Conditions 
Remarks 

12 I £1 12015 Laboratory. Test America- Pittsburgh 

1. Organic vapor analysis, pocket penetrometer, etc. 117/corp 

2. Metals, VOA, organics, etc. 



~ 
~~ 
WOODARD 
&CURRAN 

SOIL SAMPLE 
FIELD COLLECTION REPORT 

Project Name 

Date Collected 

Collected By 

Delaware Valley Works Project No. 

Time Collected 

03360.25 

12/!o/2015 

Jill Tribley 
Woodard & Curran 

SAMPLES LOCATION SKETCH use reverse if necessa 

Sample 
I.D. No. 

Depth of 
Sample 

Soil Description 
(Color, Composition, Staining, Odor, Field Measurements(1l) 

Sampling Method Geoprobe with macrocore samplers 

Composite Sample? Y 0 N !Rl Composite Sample I.D. No. NA 

Describe Compositing ___;N_;,;_A_;,;_. -------------------------

Type(2l 
Arsenic 

Volume 
4-oz. jar 

SAMPLE TYPES COLLECTED 
Per Sample? 

Y!Rl NO 
Y 0 N 0 
Y 0 N 0 
YO NO 

Per Composite? 
Y 0 N 0 
Y 0 N 0 
Y 0 N 0 
Y 0 N 0 

Number of Containers 

Date Received by Lab 
Weather Conditions 
Remarks 

12 I U /2015 Laboratory Test America- Pittsburgh 

1. Organic vapor analysis, pocket penetrometer, etc. 117/corp 
2. Metals, VOA, organics, etc. 



~ 
....... ~ 
WOODARD 
&CURRAN 

SOIL SAMPLE 
FIELD COLLECTION REPORT 

Project Name 

Date Collected 

Collected By 

Delaware Valley Works Project No. 

Time Collected 

03360.25 

121912015 

Jill Tribley 
Woodard & Curran 

SAMPLES LOCATION SKETCH use reverse if necessa 

Sample 
I.D. No. 

Depth of 
Sample 

Soil Description 
(Color, Composition, Staining, Odor, Field Measurements(1l) 

b.>e.. /2{(1Jlt.JM ( +o~"J b (c:d- St-d . det:;J, lmtk/rtJvll/('rJ.e/ bn'dc k(§ ·,ciA ltfl[j)?-r-r 
L.kw-'L- 6{-Q 0c larrv--e.-- · 

/)()J<r-L 0/1 oktJvf--fo c( 
1

/ ?f'-5' ~of;+ -fv,..,/tf'0~/f/_ade- d::uJ ,i /1110trf 

Sampling Method Geoprobe with macrocore samplers 

Composite Sample? Y 0 N [RJ Composite Sample I. D. No. NA 

Describe Compositing _:N...:.:..A..:...__ _______________________ _ 

Type(2l 
Arsenic 

Volume 
4-oz. jar 

Number of Containers \\-

SAMPLE TYPES COLLECTED 
Per Sample? 

Y[RJ NO 
Y 0 N 0 
YO NO 
Y 0 N 0 

-----

Per Composite? 
Y 0 N 0 
Y 0 N 0 
Y 0 N 0 
Y 0 N 0 

· Date Received by Lab 12 I tD I 2015 Laboratory Test America - Pittsburgh 

Weather Conditions _40-'=-<;<+· ,__...;.;=~==--~{'""". ~~_;_:_=--------------------
Remarks Qv.R- ~ cot( e:.a;{:eJ c;:vt. 5S]:.- ( ~ ~l- )

1 

1. Organic vapor analysis, pocket penetrometer, etc. 117/corp 

2. Metals, VOA, organics, etc. 



~ 
...... ~ 
WOODARD 
&CURRAN 

SOIL SAMPLE 
FIELD COLLECTION REPORT 

Project Name 

Date Collected 

Collected By 

Delaware Valley Works Project No. 

Time Collected 

03360.25 

12 19 I 2015 

Jill Tribley 
Woodard & Curran 

SAMPLE S LOCATION SKETCH use reverse if necessa 

Sample 
1.0. No. 

SSI-lb 

Depth of 
Sample 

'"LSr-4 1 

Soil Description 
(Color, Composition, Staining, Odor, Field Measurements(1l) 

Sampling Method Geoprobe with macrocore samplers 

Composite Sample? Y 0 N lli] Composite Sample I. D. No. NA 

Describe Compositing _N_A_--------------------------

Type(2l 
Arsenic 

Volume 
4-oz. jar 

Number of Containers ~ 

SAMPLE TYPES COLLECTED 
Per Sample? Per Composite? 

Ylli] NO Y 0 N 0 
Y 0 N 0 Y 0 N 0 
Y 0 N 0 YO NO 
Y 0 N 0 Y 0 N 0 

Date Received by Lab 12 I I o I 2015 Laboratory Test America - Pittsburgh 
Weather Conditions _L/..u,O,::....sl+£-"'f::..l<:~~{-'c~£.:::.Dv--=J4_=--------------------
Remarks 'MS IIM&O (_a5H~e.A 6:!- <::SL- tf-, 7 .. -;;r-Y', 

1. Organic vapor analysis, pocket penetrometer, etc. 117/corp 
2. Metals, VOA, organics, etc. 



~ 
......... ~ 
WOODARD 
&CURRAN 

SOIL SAMPLE 
FIELD COLLECTION REPORT 

Project Name 

Date Collected . 

Collected By 

Delaware Valley Works Project No. 

Time Collected 

03360.25 

12 lt012015 

Jill Tribley 
Woodard & Curran 

SAMPLES LOCATION SKETCH use reverse if necessa 

Sample 
I.D. No. 

Depth of 
Sample 

() / -,; - (.. 

Soil Description 
(Color, Composition, Staining, Odor, Field Measurements(1l) 

ioo~ 12~ -f-u 1;:;( ecdc ~~1 5£<.--{ t?Jd(fl11C/bn'd«'tr~,c u1,du-.;, ~ 
A-;a~fv 3-~ 1; J.~'jo 1·5" fl..eclt'rAA"-'1.-d~,.--!zM •. ~ tyl~da-;;v . 
;1NditLv, -~~.~cvJ. c~ ~,. 1udl/ed/ Y.tmsC· Ufoffltz£f41t)lrl-

Sampling Method Geoprobe with macrocore samplers 

Composite Sample? Y D N [RJ Composite Sample I.D. No. NA 

Describe Compositing NA ----------------------------------------------------

Type(2l 
Arsenic 

Volume 
4-oz. jar 

3 

SAMPLE TYPES COLLECTED 
Per Sample? 

Y[RJ NO 
Y D N D 
Y D N D 
Y D N D 

Per Composite? 
Y D N D 
Y D N D 
Y D N D 
Y D N D 

Number of Containers 

Date Received by Lab 
Weather Conditions 
Remarks 

12 I \l I 2015 Laboratory Test America- Pittsburgh 

1. Organic vapor analysis, pocket penetrometer, etc. 117/corp 

2. Metals, VOA, organics, etc. 



~ SOIL SAMPLE 
~~ 
WOODARD 
&CURRAN 

FIELD COLLECTION REPORT 

Project Name 

Date Collected 

Collected By 

Delaware Valley Works 

12/{f)/2015 

Jill Tribley 
Woodard & Curran 

Project No. 

Time Collected 

03360.25 

SAMPLE S LOCATION SKETCH use reverse if necessa 

Sample 
I.D. No. 

Depth of 
Sample 

0 1- r.s-r 
I· 5 r ~ 3 1 ..So.M~ a~ ~f..r~ r« fathi- s-iv..Al'l ')"() z'- z .s-f 
5 (_ l( 

1 ~ § 6w __,, Gf-9 Abr · .e-"to 5 · F 9? 
. ~ ~ 'J fp V'-.e t tv1<1.- sftff 0 /fl e~ 1:11 o1 t'f-

---~-

Sampling Method Geoprobe with macrocore samplers 

Composite Sample? Y D N IKI Composite Sample I.D. No. NA 

D~~be~mpoo~g _N_A~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Type(2) 

Arsenic 
Volume 

4-oz. jar 

3 

SAMPLE TYPES COLLECTED 
Per Sample? Per Composite? 

YIKI NO Y D N D 
Y D N D Y D N D 
Y D N D Y D N D 
Y D N D Y D N D 

Number of Containers 

Date Received by Lab 
Weather Conditions 
Remarks 

12 /H /2015 Laboratory Test America- Pittsburgh 

1. Organic vapor analysis, pocket penetrometer, etc. 117/corp 

2. Metals, VOA, organics, etc. 



~ 
....... ~­
WOODARD 

, &CURRAN 

Project Name 

Date Collected 

Collected By 

Sample 
I.D. No. 

SOIL SAMPLE 
FIELD COLLECTION REPORT 

Delaware Valley Works Project No. 

Time Collected 

03360.25 

12 /l0/2015 

Jill Tribley 
Woodard & Curr9n·> 

. SAMPLE S LOCATION SKETCH use reverse if necessa 

Depth of 
Sample 

(f)
t,_.,{ -u 

/"z/-- Lf r 

C/~ b' 

Soil Description 
(Color, Composition, Staining, Odor, Field Measurements(1l) 

S"6-+-b ~Met{-s-f¥ bf2uw-v7-f-p P/uvf: -~~/{c:;v..-{ 'md/ctJVtc .. /wtod(tk<fjs'J,c!A~-to 
-~M~ (JA.~v( c.l4rJ (.&~ '3.!)1_ r; I 1-"UtJ?'sf-

ko+-h ~d .-~Uf ~ ftJ caz? ve-rd9 ~/ ~ rcdc..JcffY!CH~ 
1y~ t /lt1tJ+fld...t 1111011St 

Sampling Method Geoprobe with macrocore samplers 

Composite Sample? Y D N lliJ Composite Sample I. D. No. NA 

Describe Compositing ......:N~A..:..._ __ _;_ ____________________ _ 

Type(2) 

Arsenic 
Volume 

4-oz. jar 

Number of Containers qt-.;Z (f= 

SAMPLE TYPES COLLECTED 
Per Sample? Per Composite? 

YlliJ NO Y D N D 
Y D N D Y D N D 
Y D N D Y D N D 
Y D N D Y D N D 

Date Received by Lab 12 Ill /2015 Laboratory Test America- Pittsburgh 

Weather Conditions ~Cb.=-S""-~l'-'.S=w~L/t:...:...~::.....rr..,........--------------------
Remarks Dtfi?~ 3 Co ((abel cw .55:1:- 19 tJ ~- 2-' 

1. Organic vapor analysis, pocket penetrometer, etc. · f17/corp 

2. Metals, VOA, organics, etc. 



~ 
........ ~ 
WOODARD 
&CURRAN 

SOIL SAMPLE 
FIELD COLLECTION REPORT 

Project Name 

Date Collected 

Collected By 

Delaware Valley Works Project No. 

Time Collected 

03360.25 

12 I LVI 2015 

Jill Tribley 
Woodard & Curran 

SAMPLES LOCATION SKETCH use reverse if necessa 

Sample 
I.D. No. 

Depth of 
Sample 

Soil Description 
(Color, Composition, Staining, Odor, Field Measurements(1l) 

1~-dllMM-S+f(f tv s4f;+b!M(b~/bludc ~dt-tiftv/Y/jd:( 
bvz'tk(ct711~ ~1'Z~ wzo#M; cktva /p M/!l'fd-

Sampling Method Geoprobe with macrocore samplers 

Composite Sample? Y D N IKl Composite Sample 1.0. No. NA 

Describe Compositing _N_A ____ --'---------------------

SAMPLE TYPES COLLECTED 
Type(2) 

Arsenic 
Volume 

4-oz. jar 
Per Sample? 

YIKJ NO 
Y·D N D 
Y D N D 
Y D N D 

Number of Containers 

Date Received by Lab 
Weather Conditions 
Remarks 

12 I l\ 12015 

1. Organic vapor analysis, pocket penetrometer, etc. 
2. Metals, VOA, organics, etc. 

Per Composite? 
Y D N D 
Y D N D 
Y D N D 
Y D N D 

Laboratory Test America- Pittsburgh 

f17/corp 



APPENDIX C: RFI PHASE II COMMENT/RESPONSE LETTER



UMMINGS 
ITER~ 
CONSULTANTS, INC. 

Mr. Russell H. Fish 
Remedial Project Manager 
U.S. Environmental Protection Agency. 
Region III, Mail Code 3 WC23 
1650 Arch Street 
Philadelphia, PA 19103-2029 

RE: RESPONSE TO USEPA TECHNICAL REVIEW COMMENTS 
RFIPHASEIIREPORT 
DELAWARE VALLEY WORKS -SOUTH PLANT 
CLAYMONT, DELAWARE 

Dear Mr. Fish: 

November 3, 2008 
Project No. 360.10/01 

As requested, Cummings/Riter Consultants, Inc. is providing three copies of the responses to U.S. 
Environmental Protection Agency comments on the Resource Conservation and Recovery Act (RCRA) 
Facility Investigation (RFI), Phase II Report on behalf of General Chemical LLC (General Chemical) and 
Honeywell International, Inc. (Honeywell). This response is specifically in regard to the technical review 
comments provided by U.S. Environmental Protection Agency (USEPA) (contained in your letter dated 
August 12, 2008). 

The response has been formatted to reiterate USEPA's comments on the RFI Phase II Report, and provide 
the coordinated responses from General Chemical and Honeywell. Referenced tables and figures within 
the response are also included as attachments. 

COMMENT NO.1: Section 2.1.2 Quality Assurance/Quality Control- This section is vague, please 
reference QA/QC of the Ground Water Investigation section 3.1.3 of the Phase II RFI in order to 
elaborate on Trip Blank samples, Duplicates, Matrix Spike/Matrix Spike Duplicates, and Field 
Equipment blanks. Also, please list sample locations where QA/QC procedures were used. 

360/cmt-3 

RESPONSE: Section 2.1.2 will be revised as follows: 

In addition to the soil samples, Cummings/Riter Consultants, Inc. (Cummings/Riter) collected 
quality assurance samples as a measure of analytical precision and as a check on the effectiveness 
of equipment decontamination procedures. The quality assurance/quality control (QA/QC) field 
sampling schedule was as follows: 

Matrix Spike/Matrix Spike Duplicate (MS/MSD): For each batch of samples, the laboratory­
selected samples for completing MS/MSD analyses which are summarized in the data validation 
reports are contained in Appendix C-1. 

Field Duplicates: The collection frequency of duplicate samples is I 0 percent or one field 
duplicate for every ten samples of the same matrix. Five duplicate samples were collected at 
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Sample Locations Solid Waste Management Unit (SWMU)5-3A, SWMU5-10A, SWMU35-3, 
Area of Concern (AOC)7-2, and AOC14-l, and analyzed for the complete analytical program 
specific to each sample. Data are included in the specific tables for each SWMU or AOC. 

Trip Blanks: Trip blanks were prepared in the laboratory by pouring deionized, distilled water into 
sample vials. The trip blanks were then shipped from the laboratory to the field, and then returned 
with the collected soil samples back to the laboratory. Trip blanks were not opened in the field. 
The collection frequency for trip blanks was one per cooler of volatile organic compound (VOC) 
samples shipped to the laboratory. Three trip blanks were submitted with the soil samples and 
analyzed for VOCs by the laboratory as summarized in Table 2-3. 

Equipment Rinsate Blanks: Rinsate blanks were submitted at a frequency of about one per every 
ten soil samples collected. These were prepared by passing laboratory-grade water over the non­
dedicated field equipment used during soil sampling following decontamination to evaluate the 
potential cause of cross-contamination by the reuse of equipment. Three equipment blanks were 
collected during the soil sampling program and analyzed for the complete analytical program as 
summarized in Table 2-3. 

COMMENT NO. 2: Section 2.3 - This section provides some very general conclusions about the 
impacts to soil, based on the analysis of samples collected during Phase II. A complete review of the 
status of SWMUs and AOCs at the south plant is. not possible because this report includes only data 
from the Phase II activities. Soil results from Phase I should be included for a thorough evaluation 
of actions to be taken at the south plant. Please revise by incorporating the soil results of Phases I & 
11 and groundwater results for each unit to draw conclusions on a unit specific and constituent 
specific basis. This is necessary to identify potential source areas. It will also be used to determine 
which units do not need to be carried forward to the risk assessment and CMS. 

RESPONSE: In response to this comment, Phase I soil sample analytical results have been added 
to Figures 2-4 through 2-7 for arsenic, lead, benzo(a)pyrene, and other parameters where 
exceedances were observed (respectively). These updated figures are provided in Attachment A. 
As discussed with the U.S. Environmental Protection Agency (USEPA), Phase I and Phase II 
groundwater results at and in the vicinity of the SWMUs and AOCs are included in the response 
the USEPA Comment No.9. 

COMMENT NO. 3: The report focuses on arsenic, lead, and benzo(a)pyrene as the primary 
contaminants present above screening concentrations. However, PCBs are reported at 
concentrations above industrial screening concentrations in 50% of the samples obtained at SWMU 
34 and 35. Unlike contaminants associated with pyritic ores, the presence of PCBs is clearly 
associated with activities at SWMU 34 and 35. This contaminant must be included in planning for 
future work to be performed at the south plant. (In addition, the source of many contaminants 
reported for sampling at Phase II SWMUs and AOCs is claimed to be storage and placement of pyritic 
ores. However, the source of the contaminants does not change the fact that these contaminants are 
associated with unacceptable risks to industrial receptors. This is an important consideration for future 
workers when the site will no longer be under the control of the current owner.) 

360/cmt-3 

RESPONSE: Polychlorinated biphenyls (PCBs) will be included when planning future activities. 
It should be noted that the PCB concentrations above industrial screening values are presented on 
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Figure 2-7 of the Phase II report. Additionally, although present at concentrations above the 
lxl0-6 risk screening criteria, all concentrations are below a lx10"5 risk screening value which is 
more applicable to this type of industrial property. Nevertheless, this constituent will be included 
in planning to ensure future industrial workers are not exposed to unacceptable risks from PCBs. 

COMMENT NO.4: Section 3.1.3 Quality Assurance/Quality Control- Please list sample locations 
where QA/QC procedures were used. 

RESPONSE: 

Field Sample ID 

W112-HP03MS 121306 
Wli2-HP03MSD 121306 
Trip Blank 
WII2-HP03MS 121306 
W112-HP03MSD 1231306 
SWMU1-HPOI 121406 
SWMU1-HPOIMS 121406 
SWMUl-
HP01MSD 121406 
SWMUl-HP02D 121406 
W106-HP03D 121406 
Rinsate 121406 
Trip Blank 
WI06-HPOID 121506 
Trip Blank 
SWMU1-HPOIMS 121406 
SWMUl-
HP01MSD 121406 
SWMUl-HP02D 121406 
W106-HP03D 121406 
Rinsate 121406 
W106-HPOID 121506 

Notes: 

= field duplicate 
= matrix spike 

Date 
Sampled 

12/13/2006 
12/13/2006 
12/13/2006 
12/13/2006 
12/13/2006 
12/14/2006 
12/14/2006 
12/14/2006. 

12/14/2006 
12/14/2006 
12/14/2006 
12/14/2006 
12/15/2006 
12/18/2006 
12/14/2006 
12/14/2006 

12/14/2006 
12/14/2006 
12/14/2006 
12/15/2006 

FD 
MS 
MSD 
TB 

= matrix spike duplicate 
=trip blank 

voc svoc Pesticides 
Total Dissolved 

Metals Metals 
X X X X 
X X X X 
X 

X 
X 

X 
X 
X 

X 
X X X X 
X X X X 
X 
X X X X 
X 

X 
X 

X 
X 
X 
X 

VOC = volatile organic compound 
SVOC = semivolatile organic compound 

Sample 
Type 

MS 
MSD 
TB 
MS 
MSD 
REG 
MS 
MSD 

FD 
FD 
FB 
TB 
FD 
TB 
MS 
MSD 

FD 
FD 
FB 
FD 

COMMENT NO. 5: Section 3.1.4 Decontamination- This section is vague please elaborate on the 
specifics of the decontamination process and include what specifically was decontaminated. 

360/cmt-3 

RESPONSE: Decontamination of equipment and apparatus used in collection of groundwater 
samples was performed to minimize the potential for cross-contamination. The Geoprobe® rods 
were decontaminated between borings by scrubbing with a non-phosphate detergent rinse (e.g., 
Micro solution) and followed by a potable water rinse. This decontamination was performed at an 
area on site designated for this purpose. All other apparatus used during the groundwater sample 
collection was decontaminated between each sample and/or measurement collected by washing 
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with a non-phosphate detergent rinse (e.g., Micro solution) and followed by a distilled/deionized 
water rinse. All sampling equipment was used immediately following decontamination. 
Dedicated tubing was used to convey samples from the boring to sample containers. All 
decontamination fluids were collected in 55-gallon drums and properly disposed. 

COMMENT NO.6: Section 3.2.7, AOC 11 Area- Note that there are no MCLs for nickel, 
vanadium, or zinc. RBCs should be used for risk-based screening of these metals. 

RESPONSE: Dissolved nickel (8,840 micrograms per liter (J..lg/1]), dissolved vanadium 
(5,390 J..lg/1), and dissolved zinc (13,900 J..lg/1) exceeded their respective USEPA Region III Tap 
Water risk-based concentrations (RBCs); there are no Maximum Contaminant Levels (MCLs) for 
these metals. Results of the AOC 11 sampling are presented on the revised figures prepared in 
response to Comment No.9 below and in Tables 3-1 through 3-5 of the draft RFI Phase II Report. 

COMMENT NO. 7: Section 3.4.1, Groundwater Quality Findings: Arsenic detections are described 
at four locations, and are described as localized in limited in extent at three of the four locations. 
However, the actual extent of arsenic contamination in groundwater should be determined by 
groundwater samples at or below health based values (RBCs or MCLs). Based on groundwater data 
presented in the Phase 11 FWI, the actual extent of arsenic contamination in groundwater cannot be 
determined. 

RESPONSE: When considering the combined dissolved arsenic data from the Phase II and the 
2003 Phase I sampling events, the areas of arsenic impacts are reasonably mapable and do depict 
four general areas of the site, as described in Section 3.4.1, where arsenic is elevated in excess of 
50 J..lg/l separated by areas where arsenic is not detected or arsenic concentrations are below RBCs 
orMCLs. 

COMMENT NO. 8: Similarly, it can be argued that the presence of thallium and cadmium in 
groundwater is not limited in extent, since these metals were reported at three (cadmium) or two 
(thallium) groundwater investigation sites. 

RESPONSE: With regard to dissolved thallium, both locations in the Phase II data where it was 
detected in groundwater (SAL3 and W-115) are discrete locations surrounded by other sample 
locations where thallium was not detected. Cadmium was detected above its MCL at AOC11 (one 
location), W106 (two out of four sample locations), W114 (one out of one sample location), SALJ 
(two out of three sample locations), W112 (two out of three sample locations), and W115 (three 
out of four sample locations). While cadmium was rather wide spread, it was not detected at all 
locations within individual areas of interest or all locations sampled at the site. 

COMMENT NO.9: Figure 3-1- Include groundwater results from the previous sampling event. In 
addition, groundwater results from the Honeywell site may be relevant to include. Please revise to 
create maps for each suite of constituents (e.g. metals, VOCs). 

360/cmt-3 

RESPONSE: Figure 3-1 has been separated into individual figures representing VOCs, semivolatile 
organic compounds (SVOCs), dissolved metals, and pesticides. Each figure includes a summary 
of Phase I and Phase II data. Copies of each of these new figures are provided in Attachment B. 

- 4-

CUMMINGS 
RITER 



Mr. Russell H. Fish 
November 3, 2008 
Page 5 

COMMENT NO. 10: Figure 3-2 and 3-3 - Many wells do not include water elevation data. Please 
explain why the results are limited to select wells. The contouring does not honor the data from 
SAL-3 in the January 2007 water elevation data. Data from MW-115 is not honored from the 
General Chemical sampling event dated March 2007. Please explain why these data points are 
being disregarded and collect two rounds of water elevation data using all available wells. 

RESPONSE: Pursuant to USEPA's comment, MACTEC conducted two full rounds of water level 
measurements during July and August 2008. The data are provided in Table 3-X (Attachment C). 
As can be seen on. Table 3-X, some of the monitoring wells on the site could not be located by 
field staff and some wells have obstructions. This is why earlier surveys did not include all wells. 

Two new groundwater contour maps were created from the July and August 2008 measurements, 
and are provided in Attachment D. 

The groundwater elevation contours on the original Figures 3-2 and 3-3 have been revised to 
recognize the data from SAL3 for January 2007 and MW115 for March 2007. Copies of the 
revised figures are provided in Attachment D. 

Sincerely, 
Cummings/Riter Consultants, Inc. 

~\C\~ 
Robert C. Hendricks, P.G. 
Vice President 

RCH/jar 
Attachments 

cc: Dean A. Calland, Esq.- Babst, Calland, Clements & Zomnir (1 copy) 
Mr. Michael Macheska, II- Delaware Department of Natural Resources and Environmental 

Control (2 copies) 

360/cmt-3 

Mr. Michael Ware- General Chemical Corporation (3 copies) 
. Mr. Richard Karr, P.G.- MATEC Engineering and Consulting, Inc. (1 copy) 
Mr. Prashant Gupta- Honeywell International, Inc. (1 copy) 
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28. HYPO ~LIDS ACCUMULATION (2 AREAS) 

J1. fORMER :SPENT 1\CO LAGOON 

.:'i2.. fORMER UST AREA WUMMINGS 
ITER 
CONSIILTA!I'I'S, INC. 

i 0: 
ltJ 
::::,. 

~ '-.... 

0: 

~ 

0: 
~ 

~ 

~ 

/ 
-.....) 

~ 

c::J 

~ 

RF1 PINE I BENZOl~ 
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DRAWING NUMBER 

03360E19 
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1. fAOLI"TY GRID IS BAS£0 ON DflAWA.RE STATE P'LA.NE MERiDIAN, 
NAD 27. 

2.. RESULTS SHOWN IN 6LAC:K EXCEED lHE CORRESPONDING U'SEPA REClON II SOL 
SCREENINC 1£1/EL ~SSL) FOil CROUNDWATER !.IICRA110N , DLUTION ATTENUATION 
fACroR- .20. RESLLTS SHOWN IN BROWN EXCEED n1E CORRfSPONDiN<l USEPA REGION I I 
R5K-8.&.SED C0NC[Nl"RA11DN (R8C) FtiFI IN[)JSTR IAL SOIL RESULTS SHD'M'i IN RED EXC[ED 
BOTH T11E CORRESPONOING SSl 1\ND 1(81;. 

3. ABBR£VIATIONS 
Sb • ANnMON'r 
Cr • CHROMIU!.l 
Se • S£LENU!ol 
n • 111ALUU!ol 
PCE • TETRACHLOROEn-ENE 
B~o~A • BENZO ll}ANTHRACENE '"'0/J'ilOO 
B b F - BENZD{tl THENE 1~G0/:5900 
0 ll,h)A - DIBEN 4-00/ :390 
l(l.l.J . -cd)P • I -cd P'T'RENE -4200/J9GO 
,,4-0CQ • ,,4- ZfNE 7Jf,20,000 
NAPH - NAP H-mo'IU:NE 
Hg • ~ERCUU 

EARTH :S:CI£NC£S t:ON~LTANn;, lt<K: 
ORAWLN!;: NO. M~!541!'J. 

$ 
() 

• • 

'---,,/ 
D 
D • 0 

SUN OIL COMPANY 

RFI PHASE I MOI'JIDRNC WElL NSTALLEO 
IN NOVEMOCR A~O DECEM 8ER 2002 

HISTORlC~L GROUNDWATER 
t.lONITORING WEll LOC.I\ l\ON 

Rfl PHASE I SOL SAt.lPLNC LOCATION 

Rfl PHA.S£ II SOL SAMPUNC LOCATION 

Rfl PHASE t1 PIEZOI.lETER LOCATION 

Rfl PH AS£ tl H I'UR OPUN CH LOCA 11 ON 

DUPliCATE S,&.W'LE RESULT IS INDICATED AFlER 
Tt£ SlA.~. ~ --• INtMC:AlES OOIGINAL SA~PlE 
RESLLT WAS NOT AN EXCEEDANCL 

PROPERTY BOUNDARY 

TOPOCRAPHC CONTOURS 

Rn PHAS£ I SOLD WI\SIT ~1\NAGEMENT Lt>II\S 

Rn PHASE I SOUD WASTE MANAG£MENT UNITS 

RFI PHAS11 I AREA OF COOCERN (""OC) 

RFI PHAS11 II AREA Of CONCERN (AOC} 

AQQIDQNAI 5QIIQ Wlt,SJf MANAGf14fNI UNIJS (Ftf! pH65f !!) 

.». FCRIIEJt ~y POND AAEA 
.W. FtRIEJl W.\5TE t11L 5TCIIAGE PAD 
35. ~MER HAZARDOUS WASTE Sl'OIWE PAD 
.115. FCRYER oWJW PLANT AREo\,IDEBRIS STACINC AREA 

AQQIDON6! 6RfA5 Of CDNCfRN (Rf! PH65f !!) 

~ 5 - F'DfiMER SULFUR S10AAGE TANIC. ~U. 
AOC II - FORNER ~trrl) n.n STORACE TAl« A 

AOC 7 - fl)RijER SULruliC loaD PIANT-UIPAYED AREA 
MX: 15 - FORMER SPENT 51Jl.fl.,ftC ~D l.OADIMG}\IM.OADIMG AREA 5LitiPS 

AOC 9 - F'IJRWER SPENT SULfUIC AaD STaiAGE MEA SUWPS 

ADC 1D - FORMER SUL.f'UIIC AaD l"l.AMT AREA - ACD AND CAUSTlC 5TDRAGE TAAK MEA SUIIU"S 

NJC 11 - F'Cf~MER CQNT~ 5ULFUfiiC ACIP Pl.MIT AFIEA A - AST NIEA 5I.W$ MO BUILDING 5UMP 
ADC 12 - FORWER CU.TACT SULFURIC ACID PLANT AREA B - o\ST AREA SUt.IPS 
A.OC 13- FORWER PHOTOSALTS PLANT SlDRACE TANK AREA SUliPS 

ADC 14 - FORMER S!Jl..f'UIC AaD 51tJAAGE TANit AFIEA SUWP 

ADC UJ - FORMER ACID ~/UNLDADIM; MEA 5UMP5 

/4.0C 1S - ftiRIIER AB~D FUEL 01. ~HZ TANK C 

SOUTH PLANT 

AREAS Qf CONCERN (Rfl pt!ASE: 11 

AOC 1 - TANK 15 SPU AREA. 
AOC 2 - AaD SPtU. AREA 

AOC 4 - COff'AL FUEL SPILl. Nf£A 

50..10 WASTE MANAGEMENT UNITS (RF1 PHASE !} 

1. NORTH PHOSPHOR!!; ACU POND 

2 SOUTH PHOSPHOR1C ACID PON[} 

J. RED MUD SLURRY POND A 

+. RED MUD SLURRY POND B 

~. SPAR BUILDING STORAGE AREA 

0. SOOTH TREAT!.1ENT PLANT, ORUt.l STORM:£ 

7. EFFLUENT CLARflER 

8. EFFLU EN T CLAA F1 ER 

10. SOOTI1 WASTE TREAT!.IENT STORAGE PAD 

11. WASTE OL A.ST 

12. WASlE OL UST 

25. SOUTH WASTE TREAlMENT PlANT 

28. HYPO ~LIDS ACCUMULATION (2 AREAS) 

J1. FORMER SPENT ACO LAGOON 

.:52.. FORMER UST AREA WUMMINGS 
ITER 
CONSIILTA!I'I'S, INC. 
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ATTACHMENT B 

CUMMINGS 
T<._ITER 



@ I'IEZtlloiETERI.OCA~ON 

M14-HP01 

0 H'tDRa>U<CH LOCA~ON 
W"'15-GVI01 

• EJISTJ\10 PHASE 1 YELL LOCATION 

Olllf-4. 
Hl51t!AICAL GRCUNDWAlER 
MCMlu.NG WElJ. LCCAllON 

e JIF1 PHASE I SOIL SAMPU\10 LDCAliOM 

• APPRCDCIWAlE RF1 PHASE II SOIL !WI~C L.OCAliON 

~'-!. QDIC'-1. LLC 
PRDPEiflY BOI..tr!DNtY 

DIS5ClLWD IIIETALS rwpcrted )'I uv./L 
S\OC'•, PES"nCDES AND YDC'S rwporbd n wvJL 
NA • Ncrt -'WIIcctltll 
NS • ND Sbnil.-d 
ND•Not~ 
NM • NDt Anai)Ud 

ANN..YJ!CjN, QUAUEJEBS 

ol - 1\NAL.TTE DE1ECTED AT AN E511111A1ED CONCENTR"-liDN 
ABOVE niE LAIJDRA"'QRY IIIElliDD DETECliDN LMT IIJT 
BELDW Tl£ LABDR"-TtiRT REPORll~ UIIIIT. 

IC -~~~~~E~~~.ff,~~y&l~ 
L - AN'-1-T'lE PRE3ENT. REPORTED VALUE M"-Y E BIMED 

LOW. ACTUAL VALUE 15 EIIF'ECTm 10 BE HGtD. 

D - ANALYTE PAESDIT. AEIULTS REPCJnED FR0111 A 
DIUITm SAIIIPL£. 

NOTES: 

1. LOCATION OF IIIIPROWNENTS SHOWN ARE BASED ON AN 
ON -n-IE CAOUND F1n.D SU~ DONE BY ltl> REWY ASSOaAlES DURINC 
FEBRUARY OF 2007. 

Z. t:OafUNAlD AND El.EVA11t1NS ON lHI5 DRAWING tetE tiiJTAIP£0 
BY CPS OISERVATlDNS ALONC WI"'W TRADillm.IA.I.. SURVEY liETMCDS 
DURNG Tl£ SAIIfE SURVEY, USNG U5ICiS BElla-MARK JJ07E AS CONTROL 
CODRDINAlES ARE Q~ IN n£ NADIJ DELAWARE ST"-lE PL\NE 5l'STEIIII, 
El£V4TD45 ARE IN THE NA't'DII(1n1) DA'TlU. 

3. THIS DRAWING IS FOR WELL AEFIRENCE CH.. Y; ND BOUNDARY SlR\£'1" 
WAS PERF'DfWED FOR THS PRO.ECT. 

4.. ~~zv. GRID 15 B.uED DN DELAWMIE STAlE l"l.NE IIIDIDIAN, 

5. Olr.n\.m fiSC til for atromMn •• 

'- auambn wa. I• far TDtal auanbn 

5. Mangan .. RBC Ill 1br non-fOod lllangon-

1. lHE PHASE I N\£S"'IGA110N RE!ULlS 9-IDM'II ARE ~ ALL DETEC'TD) 
COMPOUND$. 

& lHE PH"-SE I INYESliGII.liDN RE3U..T5 5HOWt4 ARE FtJR COIIIIPIJU'r4DS 
WTH DE1EI:110HS THAT EXCEED lHE EPA Yet.. F'DR TAP WAlER OR 11-£ 
JIEUK1N •1 ftac. ftiR COIIFOUN:J$ THAT DO NOT HAVE ,.,. MCl. 

"' m WASlf MANAGfMM uym Cae !IHAE 11 

1. ~TH PHD51"HORIC ACID POND 
2. SOUTH PHOFHCRIC ACD P'Oitl) 
.l. liED MUD Sl.U~ POND A 
4. Rm YUD SUJRRY POND B 
S. SPAR BULDING SlORAiiiE AREA 

25. :SOUTH IWISTE ~lliENT f'l.ANT 
2& HYPO MIA'$ A.Ct\UJLA110N 12 NIEA$) 
31. FQRYEK SPENT ACD L..A.Ii(U\I 

l2. FQRIIIEK UST MEA 

0. ~ TREATMENT PL\NT. DRUM STtJRACiE 
7, Efn.J.EMT t:I..MfiEI' 
8. EFn.l.EMT a..MFIER 

10. SW1H WASTE TREA.TWENT ST'DfW:E PAD 
11. WASTE aL AST 
12. W"-SlE OIL UST 

AQQIJ'Z"AJ 5Q lQ WASJE MH!A!ZJQI UNIJ$ (Bf! PHW !0 

~ !'tRIER 5f"RAY POf40 AI'EA 
.14.. FORYER WASTE 01. Sl'CFtACE PAD 
~ ft1fiMEII HAlN'DCUS WA51E 5'T'CffAGE PAD 
Jill, F'DRWER AUJM PLANT AREA/DEBRIS STAQNC AREA 

yru or RllqRN (BEJ PHA!!E !) 

IDC 1 - TAl« 15 SPILL AREA 
AOC 2 - ACD IIAU. N1IEA 
,.,ac 4 - CD4RI\IL FUEL 5f"'U. NfEA 

NI)IJ'Z"N, NQ.!i Of cp,!CEJIN (Bf! PHASE I) 

AOC 5 - FORMER 5U.fUR Slt1RACiE TMK 5PI.LL 
AOC IS - F'ORYER ABO\oB:ROlllt> FUEl. STORACE TANK A 
AOC 7 - FQRYER 9JLIURIC AaD Pl.ANT-uNPA'B MEA 
ll!JC I - f'Of!MEJI: 5PD4T 5U....N'IC .\aD L.DADI~~L.OMING AI'EA 5UMPS 
NX i - F'ORYER 5PDIT Sll.RRIC ACID STDRA&E AREA SlU!IPS 

N1C 10 - FCRER Sl.lf\.RC Acm PLANT AREA - Acm IHJ CAUSliC ~ACE ToW< MEA SU1PS 
AOC 11 - f'DRIIER CONTACT SULFURIC ~D l"l..ANT NfEA A - AST MEA 5I.MF'S AhD BUILDI~ 5UIII,. 
AfJIC 1Z - RRIIER CONTACT SULFURIC AaD PI.At4T AREA B - AST MEA 5I.M"S 
N1C l.l - FCRER PHDTCSALTS PlANT STDRAI:E TANK AREA. SUWPS 
AOC 14 - f'OIV3I ~C ADD S'TDAACE TMK AIIEA SUMP 
ADC 15 - FDAt.ER ACD LDADING/Utri..DIJJtU; AREA SlU!IPS 
,.,ac 10-ftiAIIIEJI: ~N:J FIJELDI.L511JRAGIETANIC C 

_,ICIICAIE 

7& "" ""' "" 
1·..Cti•IICI..-T 

PreparedfDate: 
CheckedfDate: 

CJC 1 012412008 
RCK 1 0/24/2008 

DELAWARE VALLEY WORKS- SOUTH PLANT 
Claymont, Delaware 

SUN Oil COIIPANY 

IME~gr~g 
5205 Militia Hill Road 
Plymouth Meeting, PA 

PHASE I AND PHASE II GROUNWATER 
SAMPLING RESULTS FOR PESTICIDES 

Project 3485060089 Figure 3-X 



@ PIEZtiETER LOCATION 

W114o-I-P01 

0 HYDA""'-"CII LOCATION 
Wlls-<:'1101 

• EXISD.IK; PHASE 1 WEll. LDCA11EW ...... 
tit IIFI PHASE I SOIL SAMPUNO LOCA11DN 

• APPROXIWAlE RF1 PHASE II 901. SAaiA.INC L..DCA.110N 

GDERAL. Q£MICAL LLC 
PRCIPElm' 80UP«1ARY 

DISSOL\m WETALS f"''t'art.d n 111/1.. 

sYDC"., PES11QDES MID YDC"s f"''t'D!Ud In wg/L 

NA • Not Applicable 
N5 • No 5Wndarr;l 
MJ • NDt: o.t.:Ud 
NAN • Not Anai)Dd 

AN"' YDCA! OOAJifEBS 

J- SfJjfTEd==AN4~M~J:~~ 
IC. - AN~ YTE PADENT. REPORTED VIU.IE MAT BE BIA5ED 

HICit1. ACTUAL YAWE 15 ElCI"EC1ED Ttl BE L0111EA. 
L - ANA.I..YlE PRESENT. REPOnED YAUJE MAT IE BIASED 

LOW. ACTUAL VAUJE IS EXPECTED Ttl BE 1-11:1-ER. 

D - ~~s.:fiffn: RES.US REPORTm FROW A 

NOlES : 

1. LDCA.TlON OF IWPRD'I9ENTS SHD'IN ARE 11ASED all AN 
all THE IJUilMD FIELD SURVEY DONE BT MD REMT ASSOCIA1E5 DUlliNG 
FEERJART Of 2007. 

2. COOfiDNA'TES AND nEVA110NS ON lHS DffAWINO WD1E D8TAIP£D 
BY Gf'S 085EJN'.\11CINS ALONG Wlnt 1RM1110NAL ~ METHOD$ 
DURINC 1J.IE SME: SURVEY, USING USGS IENGIMARK .JJ0781 AS CONTRa.. 
CDCRJINATIS Nil£ Gll..ul IN THE NADal DELAWARE STAlE P1..NE SlSTEM, 
D.£W~11DN5 NIE IN THE NAWB8(1il1) DAlUM. 

1 THIS DRAWNC IS FOR WELL REFERENCE ONLY; NO IIDUNDARY Sl.R'&Y 
WAS ~WED FOR lltS PRO..ECT. 

4.. F'AaUTY CRID IS BA.Sm ON DElAWARE STATE PLANE t.ERDAN. 
MAD 'Cf. 

5. t:hr11m1Ym II8C • for an.mrum 111 

5. Chnmk.!m wa. r. far Total av-amrum 

a. .. .,._._ R9C !. fvr n..,...fvM Manvan-

&.. THE PHASE I ti\011GA110N ~1'5 SHO'tt4 Nf£ fa' A.LL DrnclED 
CCIII POUNDS. 

&.. THE PHASE I IN't0111JA11C»ii RESULTS !IHD'IIN ME. F'DR OOWPa.....DS 
WI1H DE1EC11t1N5 lH.\T EXCEED -n-IE EJif\ WCU FDfl' TN' WAmr: Of! 11£ 
REGION II 11801 FOR CCMPOUNJ5 lHAT DO NOT HA\'E AN Ma.. 

SIIQ M5JE MANA!ZJQI YNIJ5 O!=J "16$[ !) 

1. NCff'TH PH05PHOfllt: f\QD POND 
2. SCl11W Pf.IOSPI.IDRIC ACD POND 
~ RED MUD 5I...LRn' POND A. 
4. RED WI.O 9..lJil'l' POND B 
!5. SPAif BUILDINO SUN;JE AIIEA 

2&. st1U1H WASTE TJIEA"MNT Pl.MIT 
zt. H'YI"D IIIUD5 1\CQM.JLAllON (Z N"'DS) 
31. f'ORWER SPENT ACD L.AGODN 
.1Z. ~El' UST Nf£A 

I. SDJTll 1REA TWENT PLANT, DRUII S'TORAQE 
7. EJJWENT CLARF1ER 
II. uruJENT t:INif1El' 

10. SUJTH WASTE TREA.TliDI'T STORAGE PAD 
11. WASTE OIL AST 
12. WASTE OIL UST 

+DQUJlHN :p IQ wtm H6W,'i'MfNI !l!n:s C8FJ MZ !0 

33. FORMER SPRAT POND NIEA 
~ FORWER WAS1E OIL STDRACE PAD 
l5. f'DriW~ HAZNIJOUS WASTE SUN;JE PAD 
a F'DRIIIER AUJW PLANT AREAftlEJRS STAI*Q AREA 

AREAS Of mtnpN ran pHw Q 

AOC 1 - TAN< 15 SPU NIIEA 
NJC 2 - ACID SPU. AREA 
N:JC 4 - CONRAIL An IFILl. AREA 

AQpmqrtAJ Al!fM [F G'"ZB" OIFI PHA!i[ Ill 

N:JC 5 - FORWER ~ SlORACIE TANIC SPU. 
AOC I - fOfiMEII ABD'mlfiOUMJ FUB. 5'1UWJE lANIC. A 
N:JC 7 - F'DRUER SULFURIC AaD PLANT-LNPA.VED AREA 
AOC e - FtlRIIIER SPENT 5tA..FUIC ACm l.CW)ING/IJNL.IWJIING AREA SUMPS 
MX: I - FDRIIIER 5F'ENT 5I.A.J'UIIC ACIJ STORAGE MEA. 51.11111"5 

N:1C 10 - f'Of!MEJt: su..FUIIC ACD PlANT N!£A - A.QO ANO CAU511C 5'l't'IMG£ lANIC. AI'EA 5UMP5 
AOC 11 - FORrliiiEJI CU4T~ SI.A.f\.AC ACD PlANT AIIEA A - -'Sf Nl£A SI.M'5 AND BUlDING SIMP 
NX. 12 - f'Of!MEJt: CONTACT 5UL1UI'IC A.QD fllANT NffA 8 - A5T NffA 5UIIIPS 
AOC 13 - FORMER PI-IOTtJSAI..TS PLANT S'TORACIE TAM< AREA SUMPS 
AOC 14 - FORMER 5tA..FUIC ACm SlOAAIZ TAN< MEA SUMP 
AOC 15 - F'ORWER ACD LOA.DINC/UNL.DADINC AREA SUWPS 
AOC 11 - F'DRUER ~1111) FUEL 01. S'TCRAGE TANK C 

i 
, .. •.......c:ICALE 

i 
1 -..CH •IIG FIET 

-I Prepared/Date: 
Checked/Date: 

CJC 1 012412008 
RCK 10127/2008 

DELAWARE VALLEY WORKS -SOUTH PLANT 
Claymont, Delaware IME~gi~Q 

5205 Mil itia Hill Road 
Plymouth Meetin g, PA 

PHASE I AND PHASE II GROUNDWATER 
SAMPLING RESULTS FOR TCL 

VOLATILE ORGANIC COMPOUNDS 

Project 3485060089 Figure 3-X 



@ PIEZOMETER LDCAl1C»> 

W114-HP01 

0 ""'""""NCO< LOCAnDN 
WII!Hl'IIOI 

• EXISTlNG PHASE 1 WEll. L.DCA11~ ...... 
" • 

NOlES : 

JtSTCRICAL GROUNDWA"'''EA 
MCNr1QfiiNG Y18.L l.OCA11a'4 

IIFI PHA5E I 501L 5AMPLiriG L.OCA11CN 

APPROXIWAlE RFI PHASE II SOIL SAYPUNC LOCAl1DN 

GDERAI.. QiEMICAL LlC 
PrtOPDTY BOIMPNtY 

DISSQL'O WETAI.S r.,_.t.d In uw\. 

SYDC"., PES11CIDES AND YOC"5 ,..,...,_ In ugft. 

NA.- Not Applledlll 
NS • ND stand~ 
N) • NDt: Det.c:bd 
NAN • Ngt. Anal,..n 

ANN YDGA! QJAI!f1IJIS 

J-A'lra=~=~m~~ 
K- ANALYTE PRESENT. REPDRTm YAWE MAY BE BIASED 

HJCJ1. AClUAL YAUJE 15 EJIPEClED 10 BE l.DWER. 

L-~~J:uE~~AL¥ij =~YH~ElASlD 
D - ~'\~s:a~- RESULTS REPDRTm F1D1 A 

1. l.OCAl1CN Of IMP!tO't'EMEH13 IHOM4 ARE BASED a'4 AN 
C»> TME r;REU.ID FIELD SI..R'I£1 DONE BY ND REMY ASSOCIATES DURNG 
FEBRIJARY Df 2007. 

l. COORDNATES AND El.£VAl1CNS ON lHIS DRA.W..C WERE OBTAINm 
BY GPS DBSERYAl1CHI AlONG M1H TRADil1DNAL SJR\0' WElHDOS 
PUJI:IN~ lHE SAME 5Uinn. Ust\IG USGS BENCHMAI't< .uo716 M CONnltl.. 
COOADINATB ARE Ql\9!1 N n£ NADBJ DELAWARE STATE PLANE SYS"I'IW. 
EUVAl1DNS ARE IN TME NA.W88(11t1} DAnJW. 

;,.. lHS DffAWIN; ~ FCrt 'WIEU. fiUEJifNCE ONU'; NO BOUN:JNtY SUrrvEY 
WAS PERFORMED FOR "nUS PAO.ECT. 

4. ~~U~ CiRID IS BASED C»> DELAWNE STATE PLANE WERIDIAN. 

1J. Chrvm ... m RBC 11 fvr 011wni.ln II 

~ CJuvmll.lm wa.. r• rw nrt1:11 Qlflilm'Mn 

5. Mangan.. I8C I• for nan-1bod Mangan.. 

I. TME PHASE I NYESD:.t\110H RESULTS SHOWN ARE FOR ALL DETECTm 
C<lloi'QU ..... 

B. THE PHASE I IN"¥ES11GA11C»> IIESU..TS SHOWN /Ill£ fOliC COIIPOUNJS 
MTM DETECTIONS lHAT ElCCEm lHE EPA Wet.. FOR TAP WAltR DR lHE 
I'EQCN II rec. ft1R CONPOIJN)5 lHAT Pt1 NOT HI\VE AM Ma.. 

!!p 10 IIAJTE MM!AC?EWJ!I YMT$ (Rf! pHAY 0 
1. Nt1Rlt1 PHOSPHOfUC ~D POND 
Z. SOU1H PHOSPHORIC ACD PDNJ 
l.REP MI.O ~POND~ 

20. 9CJUTH WA51E TREA.'NENT PLANT 
28. H'YPD WUDS ACCUWULA"'nelll (2 AREAS} 
31. RRIER SPENT ~D LAOODN 

4. RED I.ILD 51..L11RY POND B ;)~. FCRER UST AREA 
~ SPM BUILDIN; 51t!AHZ MEA 
B. SOU~ lREA'NENT PLANT. DRUW STORACE 
7. EFJWDfi CLARIFER 
Ill E1FWENT CI..MF1ER 

10. SOJTH WASTE lli£A'NENT srortAGE PoiD 
11. WASlE aL AST 
12. WA51E [JLLIST 

"PDIJIW+I SIIQ WAmf H!NAAfWMI ""'IS 1Rf1 ft!W !!) 

33. F'Of!MEJI SPfiAY POND AREA 
~ FORI.IER WASTE 01. S'TtRAGE PAD 
!a rDRMER HAZMDOU5 WAS1E STCRAGE PAD 
». F'CRO Al.1.U PLANT AREA/DEBRIS STACINC AREA 

HQ$ Qf CONCJBN CBFJ ptWjE !) 

AOC 1 - T~K 15 SPILL AREA 
AOC I - ACID SPU N£A 
AOC 4 - OONffAIL f\El 5P'IU. NI£A 

,4QP'JIWA! AHEM or (D!CfRN CBfJ ft!W U 

AOC " - FtWIIEJI 5UlfUR S1'tliMClE TANIC 5PILL 
ADC B - F"ORI.IER ~Ml FUEL SlORAGE TAl« A. 
MX: 7 - FDRIIIER 5ULFURIC ~D l"l.ANT-uNPAWD N1EA 
NJC 8 - F"ORI.IER SPEHT Sll.f\.AC ACID l.DADINC/Utrri...DADNI: MEA SlM'S 
I\OC 5I - FtWIIER R'ENT ~IC 1\QP 51'tlftAClE Nf£A 5UrF$ 

AOC 10 - FORMEJI 5U..F\.RC ACID PlANT AREA - AaD AND CAU5l1C STCRAGE TANK N11EA SU1P5 
NX 11 - FIRER CONTACT SULFURIC ACD PLANT AREA A - AST AREA SUYPS lrMl BUILDNG SUI.IP 
AOC 12 - FORYEK OONTA.CT SULfURIC AaD Pl.N\IT MEA B - AST AREA SJWPS 

NJC 1;,i - ft'RMEK PHOTtiSAL.lS f'l.ANT 5TCRAGIE TANIC NfEA SI.MP5 
AOC 14 - FORYER Sll.f\.AC ACID STORACE TANK MEA su.p 
NJe 10 - f'Of!MEJI ACD UWJIN~/UN..OAPNG Nf£A 5UrF$ 
ADC 1& - f'DRMER ABm'EGAOtMD Fl.n DIL ~HZ TAN< C 

I......CICALI! 

" ""' ""' "" 
l·lfiCit•1•..,. Prepared/Date: 

Checked/Date: 
CJC 1 0/24/2008 
RCK 1 0/24/2008 

DELAWARE VALLEY WORKS- SOUTH PLANT 
Claymont, Delaware 

OC£Ali'ORT INDUSTliiES 

lfME~~IE9 
5205 Militia Hill Road 
Plymouth Meeting, PA 
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Table3-X 
Water Level Gauging Data 

July and August, 2008 
Phase II RFI Data Summary Report 

Honeywell Delaware Valley Works Facility 
Claymont, Delaware 

~~f~~~~~~tt~i;&~:t£:·~~·s;~~~=:;:?;_:;:;~~~j~~;;~~2~~i~~~~~~j(~:.:,~~i~~M~.ftif~~~d.}~_j~~~ii-ti{&i~a~~~~~g~\i1,th~~i~:tt~:~~~~~~~-k;~ .. ~~-~}.~~fii.?}~~-i~8~~~-~~~~--j~:~~~~-~~_:~ Monitoring I Top of Water Groundwater Water Groundwater ' 
Well PVC Level Elevation Level Elevation 

Elevation (ft bgs) (ft above MSL) Comments (ft bgs) (ft above MSL) 
_ift msl) 7/17/2008 7/17/2008 7/17/2008 8/13/2008 8/13/2008 

MW-101 
MW-103 

18.92 I 6.92 I 12.00 I I NM I NM 

MW-105 
MW-106 
MW-107 
MW-108 
MW-109 
MW-110 
MW-111 
MW-112 
MW-113 
MW-114 
MW-115 

B-1 
B-2 

B-2D 
B-3 
B-4 
B-5 

B-5D 
SAL-1 
SAL-3 
SAL-4 

MW-14 
MW-15 
MW-16 
MW-17 
MW-18 
MW-19 

Notes: 

30.35 
24.40 
9.61 
14.17 
12.11 
12.95 
10.71 
10.88 
27.51 
18.55 
12.59 

14.13 
10.52 
9.21 
11.74 
11.54 
14.32 
14.80 
27.45 
18.75 
21.10 
16.67 
14.04 
11.05 
13.57 
14.42 
16.28 

8.66 
NM 
6.35 
NM 
8.62 
8.84 
NM 
7.82 
6.65 
12.42 
7.54 
NM 

10.17 
6.60 
5.31 
7.8 

7.61 
10.35 
12.64 
8.54 
6.43 
NM 

12.14 
9.05 
9.15 
11.98 
14.53 
12.13 

21.69 
NM Unable to locate. 
3.26 
NM Obstruction in well casing. Cannot measure. 
3.49 
4.11 
NM Unable to open. 
3.06 

20.86 
6.13 
5.05 
NM Unable to access. Within closed access area. 
3.96 
3.92 
3.90 
3.94 
3.93 
3.97 
2.16 
18.91 
12.32 
NM Unable to locate. 
4.53 
4.99 
1.90 
1.59 

-0.11 
4.15 

All water level measurements collected from Top Of PVC, with the exception of Well SAL-4. 
The elevation and water water level measurement for Well SAL-4 was collected from ground surface. 
"NM" indicates no measurement was able to be made. 
"MSL" indicates mean sea level 
"ft bgs'' indicates feet below ground surface. 

L:\Typing Projects\360\T56.xls Page I of 1 

8.03 22.32 
NM NM 
5.93 3.68 
NM NM 
7.74 4.37 
8.11 4.84 
6.39 4.32 
7.33 3.55 
6.45 21.06 
12.17 6.38 
6.99 5.60 
NM NM 
9.30 4.83 
5.78 4.74 
4.49 4.72 
6.95 4.79 
6.77 4.77 
12.24 2.08 
9.38 5.42 
8.30 19.15 
6.06 12.69 
NM NM 

12.52 4.15 
9.38 4.66 
9.97 1.08 
12.29 1.28 
14.59 -0.17 
12.43 3.85 

Comments 
8/13/2008 

Well Casing filled with mud to 4 feet below TOC. 

Unable to locate. 

Obstruction in well casing. Cannot measure. 

Unable to access. Within closed access area 

Unable to locate. 

~UMMINGS 
':f{ITER 



ATTACHMENT D 

CUMMINGS 
T<._ITER 



LEGEND 

c:::J 
0 

~ 

0 

4/ 
@ 

APPROXIMA lE EXlEHT OF SOUD WASTE MANAGEMENT 
UNIT (SWMU) 

EXISliNG MONITORING 'A£l..L LOCAliON 

EXISliNG GENERAL Q1EMICAL CORP. MONITORING 'A£l..L LOCAliON 

SUR~ MONITORING 'A£l..L LOCAliON INSTAU£0 IN 2004 

GROUNDWATER CONTOUR 

TEMPORARY PIEZOMETERS 0 125 

• 
250 

Approximate Graphic Scale 
(In Feet) 

1 in. =250ft. 

DELAWARE VALLEY WORKS FACILITY 
Claymont, Delaware 

~ 

lfM~gi~~ 
5205 Militia Hill Road 
Plymouth Meeting, PA 

Prepared/Date: 
Checked/Date: 

GROUNDWATER CONTOUR MAP 
JANUARY 2007 

3-2 



\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 

) 

LEGEND 

c:::J 
0 

~ 

0 

4-/ 

@ 

APPRO XI IIA TE EXTENT OF SOUD WASTE IIANAGEiotENT 
UNIT (SVI\IU) 

EXIS11NG IIONITORING 'IEll LOCATION 

EXIS11NG GENERAL CHEMICAL CORP. IIONITORING 'IEll LOCATION 

SURIIEYED IIONITORING 'IEll LOCATION INSTAllED IN 2004-

GROUNDWATER CONTOUR 

lTENPORARY PIEZOMETERS 

DELAWARE VALLEY 
WORKS FACILITY 

Route 13 
Claymont, DE 

~ 
0 125 250 

Approximate Scale (In Feet) 
,. = 250' 

,.M~QT.~g 
5205 Militia Hill Road 
Plymouth Meeting, PA 

Prepared/Date: 
Checked/Date: 

GROUNDWATER CONTOUR MAP 
MARCH 8, 2007 

Figure 3-3 



\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 

) 

LEGEND 

c:::J 
0 

~ 

0 

./ 
@ 

APPROXIMA 1E ElmHT OF SOUD WASTE MANAGEiotENT 
UNIT (SVI\IU) 

EXISllNG MONITORING 'IEI..L LOCAllON 

EXISllNG GENERAL CHEMICAL CORP. MONITORING '1E1..L LOCA110N 

SURVE'tm MONITORING 'IEI..L LOCAllON INSTAiilll IN 2004 

GROUNDWATER CONTOUR 

TEMPORARY PIEZOMETERS 

DELAWARE VALLEY 
WORKS FACILITY 

Route 13 
Claymont, DE 

~ 
0 125 250 

Approximate Scale (In Feet) 
,. = 250' 

6M~QI~Q 
5205 Militia Hill Road 
Plymouth Meeting, PA 

Prepared/Date: CJC 10/27/2008 
Checked/Date: RCK 10/27/2008 

GROUNDWATER CONTOUR MAP 
JULY 17, 2008 

Figure 3-X 



\ 
\ 
\ 
\ 
\ 

\ 
\ 
\ 
\ 
\ 

l 

LEGEND 

c:::J 
0 

~ 

0 

4/ 
@ 

APPROXIMA 1E EXlENT Of SOUD WASlE MANAGEMENT 
UNIT {S'MoiU) 

EXISTING MONITORING YEll. LOCAllON 

EXISTING GENERAL OiEIIICAL CORP. MONITORING YEll. LOCA110N 

SUR~ MONITORING YEll. LOCAllON INSTAU..ED IN 2004 

GROUNDWATER CONTOUR 

lEIIPORARY PIEZOMETERS 

DELAWARE VALLEY 
WORKS FACILITY 

Route 13 
Claymont, DE 

~ 
0 125 250 

Approximate Scale (In Feet) 
,. = 250' 

1/MA,Q.~Q 
5205 Militia Hill Rood 
Plymouth Meeting, PA 

SQJRCE: 

CCiriiPtlfD BY PRO MAPS CF liKIAIISTOWN. NJ FROM 
AEIIIN.. PHOltiGRAPHY f1..0III BY ICFISTONE AEIIIN.. 
PH01llGRAPHS OF PIL<DEIJ'ItA, PA. f1..0III AT 
1••400' USINC DATI..II CF NAD 83 SOU1H ZCI£ -
PA AND NA'tO & SIJfM:Y SJPPCRT BY JAMES W. 
S1EWMT OF ~ PA. 

Prepared/Date: CJC 10/27/2008 
Checked/Date: RCK 10/27/2008 

GROUNDWATER CONTOUR MAP 
AUGUST 13, 2008 

Figure 3-X 
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SWMUl 

SWMU2 

SWMU3 

SWMU4 

SWMU5 

SWMU6 

SWMU7 

SWMU8 

SWMU 10 

SWMU 11 

Table 4-1 
Rationale for Soil Sampling at Solid Waste Management Units, and Areas of Concern 

Delaware Valley Works Facility 
Claymont, Delaware 

Page 1 of 3 

Phosphoric Acid Storage Yes Surface soils associated with the SWMU are uncovered; therefore, 
Pond (North Pond) the soil-to-industrial worker pathway will be evaluated. 

Phosphoric Acid Storage No SWMU is covered with concrete and asphalt; therefore, there is no 
Pond (South Pond) exposure pathway from soil to industrial worker. 

Red Mud Slurry Pond A No<'l SWMU is covered with asphalt; therefore, there is no exposure pathway 
from soil to the industrial worker. Also, there are no documented releases. 

Red Mud Slurry Pond B No SWMU is covered with asphalt; therefore, there is no exposure pathway 
from soil to the industrial worker. Also, there are no documented releases. 

Spar Building Storage No<2l SWMU is thought to be covered with asphalt; therefore, there may be no exposure 
Area pathway from soil to the industrial worker. Also, there are no documented releases. 

Drum Storage, South No<'l SWMU is covered with concrete; therefore, there is no exposure pathway 
Treatment Plant from soil to the industrial worker. Also, there are no documented releases. 

Effluent Clarifier Tank No Tank has a concrete foundation and surrounding area is covered with asphalt. 
No documented releases. 

Alum Clarifier Tank No Tank has a concrete foundation and surrounding area covered with asphalt. 
No documented releases. 

South Waste Treatment No<2l SWMU is thought to be covered with concrete; therefore, there may be no exposure 
Storage Pad pathway from soil to the industrial worker. Also, there are no documented releases. 

Waste Oil Storage AST No SWMU consists of a fiberglass AST surrounded by concrete secondary 
containment. There are no documented releases. 



SWMU 12 

SWMU 16 

SWMU21 

SWMU22 

SWMU23 

SWMU24 

SWMU25 

SWMU26 

SWMU27 

SWMU28 

Table 4-1 
Rationale for Soil Sampling at Solid Waste Management Units, and Areas of Concern 

Delaware Valley Works Facility 
Claymont, Delaware 

Waste Oil Storage UST No SWMU is covered with concrete; therefore, there is no exposure pathway 
from soil to the industrial worker. Also, there are no documented releases. 

Past Landfill - Area IV Yes Surface soils associated with the SWMU are uncovered; therefore, 
the soil-to-industrial worker pathway will be evaluated. 

Past Landfill - Area IX Yes Soils associated with the SWMU are partially uncovered; the soil-to-
industrial worker pathway will be evaluated. Previous investigations have 
not defmed the lateral extent of impacted soils associated with the SWMU. 

Past Landfill - Area X Yes Soils associated with the SWMU are partially uncovered; the soil-to-
industrial worker pathway will be evaluated. Previous investigations have 
not defmed the lateral extent of impacted soils associated with the SWMU. 

Past Landfill - Area XI Yes Surface soils associated with the SWMU are uncovered; therefore, 
the soil-to-industrial worker pathway will be evaluated. 

RCRA Storage Area No SWMU is covered with concrete; therefore, there is no exposure pathway 
from soil to the industrial worker. Also, there are no documented releases. 

Sulfuric/Oxalic Storages No Aboveground tanks are no longer present. The area where they were is now 
covered with asphalt; therefore, there is no exposure pathway for soil-to-
industrial worker. Also, there are no documented releases. 

South Waste Treatment No SWMU is covered with concrete and asphalt; therefore, there is no exposure 
Plant pathway from soil-to-industrial worker. Also, there are no documented 

releases. 

Environmental Yes Surface soils associated with the SWMU are uncovered; therefore, the soil-to-
Protection Station- North industrial worker pathway will be evaluated. 

Hypo Muds Accumulation Yes Surface soils associated with the SWMU are uncovered; therefore, the soil-to-
industrial worker pathway will be evaluated. 

Page 2 of 3 



SWMU30 

SWMU31 

SWMU32 

AOCl 

AOC2 

AOC3 

AOC4 

Notes: 

Table 4-1 
Rationale for Soil Sampling at Solid Waste Management Units, and Areas of Concern 

Delaware Valley Works Facility 

East and West Lagoons 

Spent Acid Lagoon 

Former UST Area 

Tank 15 Spill Area 

Acid Spill Area 

Pesticide Investigation! 
Remediation Area 

Conrail Fuel Spill Area 

Yes 

No 

No 

Yes 

No 

Yes 

Yes 

Claymont, Delaware 

Soils associated with the SWMU are partially uncovered; therefore, the soil-to­
industrial worker pathway will be evaluated. 

Page 3 of3 

Appropriate soil sampling and analysis activities were conducted in association 
with DNREC consent order. 

Surface soils associated with the SWMU are covered with asphalt; therefore, there 
is no exposure pathway from soil to the industrial worker. Appropriate soil and 
groundwater sampling and analysis activities were conducted in association with 
closure of the USTs. 

Surface soils associated with the SWMU are uncovered; therefore, the soil-to­
industrial worker pathway will be evaluated. 

Spill area is currently covered with concrete. No pathway from soil-to-industrial 
worker exists. 

Several areas on the north plant have soils that are uncovered; therefore, the soil-to­
industrial worker pathway will be evaluated. These areas represent potential 
exposure pathways between soil and the industrial worker. 

Surface soils associated with the SWMU are uncovered; therefore, the soil-to­
industrial worker pathway will be evaluated. 

(I)Ifit is determined a portion of this SWMU is uncovered, it will be covered with asphalt in the immediate future. 
(Z)In the event the SWMUs are not found to be completely covered, soil sampling will be performed to evaluate the soil-to-industrial worker 

exposure pathway. 

w:\5455\rpt\RFIMay2002\table4-l.xls 
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